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THE 

ELEMENTS 

O  F 

CHEMISTRY. 

PART     III. 

Containing  the  Processes  orOPERATioNs 
of  the  Art. 

P  R  E  L  I  M  I  NA  R  I  E  S. 

I.  T^    "TO  THING  has   more  difgufted  the  Intelligent,  in  tumiag  Rules  to  Bt  oi- 
j^^k    I     over  the  writings  of  the Chemifts,  than  thofe  numerous  indi-T^'-'^'^'^'"  <■»«- 
I     ^m]     gefted  experiments,  delivered  under  the  title  of  procefes  (a),  ff^^f^i^^f-^^ 
JL       ^     For  thefe  procefles  are  found  to  be  fo  many,  and  fo  different,  L^cejet. 
that  the  life  of  a  man  is  fcarce  fufficient  to  go  through  them  all,  nor  any 
patience  equal  to  the  fatigue.     But  tJie  greateft  obftacle  has  been,  that  men 
do  not  perceive  to  what  end  all  thefe  labours  tend.     For  were  a  philofopher 
to  confult  the  artifts  themfelves  upon  the  fubjeft,  he  would  hardly  .receive  a 
fatisfaftory  anfwer.     And  after  chemiftry  began  to  be  taught  in  the  univer- 
fities,  the  writers  of  chemical  inftitutions  aimed  at  little  more  than  delivering 
certain  examples  in  a  promifcuous  manner.     When,  therefore,  thirty  years 
ago,  at  the  requeft  of  my  pupils,  I  undertook  the  teaching  of  chemiftry  ; 
I  ferioufly  confidered  how  to  give  pubUck  examples  of  the  chemical  ope- 
rations, in  an  elegant  order,  after  the  Hippocratical  manner,  fo  that  nothing 
might  be  done  without  care  and  defign. 

2.  The  firft  thing  to  be  here  folicitoufly  regarded,  is  to  do  nothing  in 
vain  ;  for  what  is  more  unneceflary,  than  to  repeat  ten  times  over,  by  other 
examples,  what  is  fufficiently  exhibited  by  one .?  When  I  have  once  fhewn 

(a)  Chemical  operations,  or  froceffes,  are  par-  Or  more  peculiarly,  a  chemical  procefs  is  fuch 

ticular  methods  of  changing    the  bodies  de-  an  application  of  fire  to  any  fubjecl,  as  may 

fcribed  in  the  foregoing  theory,  by  means  of  effect  a  fenfible  change  therein ;  yet  leave  the 

the  inftruments  there  enumerated  ;    fo  as   to  fubjeft  capable  of  being  compared  with  what 

render  the  changes  obfervable  to  the  fenfes.  it  was  before. 
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how  the  fragrant  water  is  procurable  from  baulm,  there  is  no  occafion  nau- 
feoufly  to  repeat  the  fame  thing,  by  a  frefh  example  in  marjoram,  rofemary, 
and  rue.  Why  fhould  a  perfon  inllrufted  to  obtain  the  aromatic  fpirit  of 
citron-peel,  be  laborioufly  taught  to  do  the  fame  thing  in  numerous  other 
fubjeds  {a)  ? 

3.  'Tis  however  neceffary  that  the  learner  be  fhewn  a  plain  example  of 
every  operation,  which  contains  any  thing  fingular,  of  fervice  in  the  art, 
and  is  not  elfe  exhibited  by  any  other  experiment :  For  the  lludent  in  che- 
miftry  Ihould  at  leaft  underftand  the  principal  ways  of  procuring  the  ufeful 
things.  And  it  would  be  wrong  in  this  art  to  leave  any  one  unacquainted 
with  the  ufeful  methods  of  working.  But  to  what  purpofe  fhould  a  perfon 
defirous  of  knowing  the  nature  of  falts  in  vegetables,  fee  the  method  of 
extra6ting  them  from  their  afhes,  unlefs  he  alfo  learns  how  diftillation  and 
putrefaftion  may  obtain,  and  produce  them  from  certain  plants  ? 

4.  Next,  I  confidered,  that  the  order  to  be  obferved  in  exhibiting  thele 
procefles,  fhould  be  the  order  of  the  mathematicians,  and  the  experiment 
that  was  firft  made,  be  required  to  the  artificial  performance,  or  jull  under- 
ftanding  of  the  following  {b).  I  alfo  prefumed  there  fhould  be  a  relation 
between  them  •,  fo  that  the  fubfequent  might  proceed  direftly  and  imme- 
diately from  the  antecedent :  By  which  means,  in  a  fhort  time,  with  little 
labour,  and  lefs  expence,  nearly  the  principal  ufe  of  the  whole  art  might 
be  learned ;  which  ufe  is  highly  excellent,  as  that  whereby  we  underftand 
the  powers  of  nature,  and  the  inftruments  of  health. 

5.  Laftly,  in  the  conduft  of  thefe  procefles  I  would  not  have  an  eye 
wholly  to  medicine,  tho'  I  otherwife  prefer  this  to  other  arts  :  no  greater 
fatality  hath  befaln  either  chemiftry  or  medicine,  than  that  weak  opinion, 
as  if  all  chemical  preparations  were  conftantly  proper  inftruments  in  phy- 
fic.  Whereas  it  is  plain,  that  chemiftry  by  no  means  adminifters  to  medi- 
cine alone,  but  to  univerfal  phyfics  (c).  Let  pharmacy  enjoy  the  operations 
of  chemiftry,  but  by  no  means  claim  them  all  to  itfelf.  Since  therefore 
the  operations  of  chemiftry  are  performed  upon  vegetables,  animals  and 
minerals,  we  ftiall  range  our  operations  with  regard  to  thefe  three  tribes  of 
bodies. 

To  begin 'u.iih  6.  We  are  obliged  to  begin  with  vegetables,  becaufe  thefe  every  where 
■vegetables.  fpontaneoufly  offer  themfelves  ;  and  becaufe  moft  animals  are  compofed  of 
vegetables  taken  as  aliment,  and  converted  into  their  own  fubftance.  And 
tho'  fome  animals  may  wholly  feed  upon  others,  yet  at  length  they  all  derive 
their  nouriftiment  and  the  matter  of  their  bodies  from  vegetables  •,  which 
alfo  undergo  a  chemical  refolution  with  greater  eafe,  on  account  of  the  greater 
fimplicity  of  their  parts,  and  therefore  may  be  the  better  underftood.  Mi- 
nerals indeed  are  ftill  more  ftmple  ;  but  then  their  treatment  requires  more- 

[a]  Perhaps  by  carefully  obferving  this  rule,  80,  82,  83,  84,  85,  &c.  &c.  which  may  inti- 

a  confiderable  number  of  the  following  pro-  mate   a  ferviceable  abridgment  of  the  pure 

cefles  might  be  dropt  as  ufelefs  in  this  view,  elemcnt/vy  part  of  chemiftry. 
See  for  inftance  procefs  6,  8,  10,  12,  16,  17,         {b)  This  muft  not  be  underftood  in  a  ftrift 

19,  22,  24,  25,  26,  27,  28,  29,  30,  31,  41,  44,  mathematical  fenfe. 
46;  54,  57,  58,  59,  6oj  61,  63,  6g,  70,  71,  72,         (c)  See  the  ufes  of  chemiftry  in  the  theory. 
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fecret  aits,  lefs  known  inftruments,  and  lefs  obvious  operations.  Whence 
the  law  of  method  dircils  us  to  begin  with  vegetables. 

7.  To  proceed  the  more  regularly,  we  fhall  take  for  granted  what  is  de- 
livered in  the  theory  upon  the  fubjeft  of  vegetables  {a) :  All  which  we  are 
now  proceeding  to  confirm   by  experiment. 

8.  A  chemical  operation  we  define  the  change  of  a  body  by  the  inftruments 
of  this  art,  to  an  end  prefcribed  by  the  laws  of  the  art. 

9.  The  firft  operation  to  be  performed  in  a  courfe  of  chemiftry  fhould  Conditions  of 
have  thefe  four  conditions  :  Firfi,  It  fliould  be  very  eafy,  fo  as  not  to  require  ^^^/frji  ?/>«?■«- 
any  great  phyfical  labour ;  whereby  a  violent  corporeal  force  is  applied  to  the 

fubjeft.  Secondly,  It  fhould  be  fimple,  or  not  compounded  of  various  con- 
current operations  ;  nor  require  a  variety  of  inftruments.  Thirdly,  The 
change  it  makes  fhould  not  be  very  remote  from  the  nature  of  the  fubjeft. 
Fourthly,  The  effeft  produced  fliould  rather  confift  in  a  feparation  ot  the 
parts,  fuch  as  they  were  originally,  than  be  changed  by  the  operation  :  for 
as  bodies,  by  this  art,  are  refolved  either  into  their  natural  parts,  or  parts 
acquired  in  the  operation,  it  is  plain  that  the  firft  alone  fhould  here  be  ob- 
tained -,  fo  that  by  re-adjufting  the  fame  parts,  we  may  be  certain  of  produ- 
cing the  original  fubjeft  again. 

10.  By  duly  obferving  thefe  four  requifites  in  our  firft, operation,  we  fhali 
receive  four  great  advantages.  ¥  or,  firjt,  the  artift  will  hence  clearly  perceive 
what  thofe  parts  were,  as  they  originally  exifted  in  the  fubjeft  ;  and  thence 
form  a  true  judgment  of  its  nature,  and  the  difpofition  of  its  component  parts. 
And  without  this  procedure  we  might  commit  great  errors,  by  imagining  that 
the  parts  were  fuch  in  the  whole  as  they  appear  after  the  refolution.  Secondly^ 
We  ftiall  thus  difcover  the  nature  ot  the  remains,  or  what  is  left  of  the  fubjedt 
after  it  has  been  treated  :  for  if  only  a  gentle  feparation  be  made  of  the  native 
parts,  the  remainder  will  appear  but  little  altered.  Thirdly,  We  fhall  hence 
be  able  to  examine  this  remainder  by  a  new  operation  :  and  thus  by  degrees 
every  fubjecl  may  be  properly  examined  by  all  the  art  of  chemiftry.  But 
xinder  a  different  procedure,  if  a  new  operation  was  to  be  perfonned  upon  a 
fubjeft  greatly  altered,  little  juft  knowledge  could  be  acquired,  and  the  fcience 
would  rather  be  confounded  than  illuftrated.  In  the  fourth  place,  we  fhall 
hence  obtain  an  exadl  knowledge  both  of  the  a<5lion  employed  in  the  expe- 
riment, and  of  the  inftruments  employed  to  procure  it  •,  and  what  great  ad- 
vantages thefe  are  in  chemiftry  is  felf-evident.  I  wifh  I  could  have  found  an 
author  who  had  delivered  his  experiments  in  this  method. 

1 1.  The  laws  of  chemiftry  alfo  require  particular  conditions  in  the  fubjeft  Condltiovs  of 
of  this  primary  operation  :  the  firft  whereof  is,  that  the  part  feparated  be  the  '  ^^'^  ^ 
moft  fimple  of  thofe  afforded  by  any  operation,  fo  as  to  be  uniform,   like  water. 

.  Secondly,  that  it  be  what  enters  the  compofition  of  other  bodies,  and  not 
itfelf  produced  from  them.  Thirdly,  that  it  be  eafily  feparable  into  thofe 
parts  defigned  to  be  obtained  from  it  :  otherwife  it  might  happen  that  a  fim- 
ple and  tradable  body  might  be  veiy  difficult  to  feparate  into  its  conftituent 
parts ;  which  is  evidently  the  cafe  in  gold,  quickfilver,  and  filver.    The  prin- 

(fl)  See  th,e  article  vegetables  in  the  theory.  ' 
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cipal  ufe  of  thefe  conditions  in  our  firft  fubjeft  is,  that  thus  we  may  oblerve 
the  natural  order  in  our  firft  produdlion  ;  and,  at  the  fame  time,  leave  the  re- 
mainder fit  to  have  its  other  parts  diftindtly  feparated  by  new  operations. 
Condition!  of        1 2.  Again,  the  inftrument  of  this  firft  operation  alfo  requires  its  conditions ; 
tie  firft  in-    andmuft  in  the  firft  place  be  fimple,  that  the  changing  power  excited  by  its 
J  rumen  .         means  may  be  eafy  to  underftand  and  apply  ;  and  alfo  not  foul  the  fubjeft  by 
the  admixture  of  its  own  parts,  which  are  often  of  a  different  nature. 

13.  Secondly,  the  ad:ion  of  this  inftrument  niuft  be  fuch  as  is  required  in  the 
fubfequent  operations  -,  and  therefore  in  this  refpeft  may  be  called  univerfal, 
as  its  adion  muft  contribute  in  all  the  other  operations  ;  lb  that  whilft  other 
inftruments  aft,  this  alfo  muft  be  concerned. 

14.  Thirdly,  this  inftrument  muft  occafion  but  little  change  in  the  fubje£t, 
or  no  greater  than  may  barely  fuffice  for  performing  the  firft  operation  ; 
otherwife  the  operation  would  be  confufed. 

15.  Fourthly,  this  inftrument  muft  not  produce  much  difturbance  in  the 
different  parts  of  the  fubjefb  ;  for  if  thefe  fhould  be  greatly  difordered,  of 
changed,  by  mixing  confufedly  among  one  another,  the  aftion  of  fuch  an. 
inftrument  would  rather  prejudice,  than  promote  natural  knowledge.  "When 
an  inftrument  thus  conditioned,  applies  its  particular  aftion  to  fuch  a  fubje(5i 
as  above  defcribed,  the  artift  will  have  an  exadt  knowledge  of  the  power  of 
this  primary  aftion,  and  underftand  what  will  happen  ia  the  fubfequent  ope- 
ration, fo  far  as  the  efficacy  of  that  firft  aftion  is  here  concerned  •,  and  all  thele 
eftefls  will  therefore  be  clear,  diftindt,  previoufty  requifite  to  be  known,  and 
fubfervient  to  others.  In  particular,  we  fhall  hence  evidently  diftinguifh  alt 
the  parts  that  naturally  contributed  to  compole  the  fubjeft. 

1 6.  It  follows  from  the  premifes,  that  fuch  a  gentle  action  of  fire,  as  is-  al- 
ways prefent  on  our  globe,  being  applied  to  the  fluid  and  moft  moveable 
parts  of  a  vegetabk  fubjed;,  fo  as  to  caufe  little  alteration,  but  a  gentle  fe- 
paration,  will  perform  our  firft  operation. 

T/je  ftruaure  1 7.  All  Vegetables  confift  of  folid  and  fluid  parts  :  the  folid  parts  are  either 
ej  vegctabks.  yeffels.  Or  confiftent  grofs  parts  made  up  of  veflels.  ( i°.)  The  abforbing  vefTels 
of  plants  drink  in  the  fluid  moifture  that  touches  them  ;  the  mouths  of  thefe 
veflels  are  fpread  over  the  whole  furface  of  the  plant,  and  all  its  parts, 
efpecially  the  root  ;  they  are  dilated  in  a  moift  and  hot  air,  and  in  the 
dewy  and  warm  earth,  but  clofed  when  it  is  cold  and  dry.  Whence  they 
open  wider  under  ground,  than  in  the  air  •,  and  drink  more  in  the  fummer, 
than  in  autumn,  and  tlte  winter.  Certain  orifices  alfo  draw  in  the  air  like 
wind-pipes,  and  convey  it  deep  into  the  body  of  the  plant  ;  as  evidently 
appears  in  the  blown  taraxacum. 

18.  (2°.)  There  is  another  fet  of  moving  vefl^els  in  plants,  which,  being, 
hollow,  contain  the  juices  drank  in  by  the  abforbent  kind.  Thefe  move 
trom  the  furface  through  all  the  parts  of  the  plant.  This  motion  feems 
chie.fly  owing  to  the  dilatation  ot  heat,  and  contraction  of  cold  :  whence  the 
veflels  fcarce  ever  reft  long,  but  conftantly  contract  and  dilate  by  turns  •,  the 
claftic  fibres  of  the  vefTels  thus  continually  propelling  the  juices.  No-  valves 
have  hitherto  been  here  manifeft  to  the  fenfes  ;  and  the  experiment  of  trees 
growing  when  inverted  feems  to  Ihew  there  are  none. 

(3°.)  Plants 
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(3°.)  Plants  have  alfo  vellels  that  change  the  juices  imbibed  into  others  of  dif- 
ferent kinds  and  forms  -,  for  the  juices  received  at  the  mouths  of  the  veflels 
are  very  different  from  thofe  which  have  pafled  thro'  the  veflels  of  the 
plant ;  and  they  gradually  more  aflijme  the  nature  of  each  plant,  the  longer 
they  have  felt  the  force  of  more  of  its  veflels  ;  as  we  find  confirmed  by  all 
kinds  of  experiments.  There  feem  alfo  to  be  certain  fets  of  veflels  proceed- 
ing from  others,  and  conflantly  elaborating  different  kinds  of  juices  in  every 
plant. 

(4°.)  Among  thefe  veffels,  there  are  fome  that,  rifing  laterally  from  thele 
larger  changing  kind,  thence  receive  a  particular  juice,  which  they  again 
change  by  degrees  into  that  of  their  own  kind.  Thus  ip  the  aloes-plant 
there  are  certain  canals  which  carry  a  bitter  juice,  very  different  from  thofe 
contained  in  the  other, veffels,  and  prepared  in  the  fame  plant.  Such  par- 
ticular veflels  we  alfo  find  in  the  greater  celandine,  where  the  eye  may 
difcern  a  yellow  juice,  made  by  fecretion  and  farther  change  ;  as  a  milky 
one  is  found  in  the  peculiar  veflels  of  the  fpurge. 

(5°.)  There  are  alfo  peculiar  receptacles  in  plants,  where  thofe  particular 
juices  are  received,  and  long  remain  at  reft,  which  were  feparated  by  the 
fourth  kind  of  veffels,  tho'  thefe  juices  feem  to  be  there  farther  elaborated 
and  changed.  Thus  we  plainly  difcover  a  fat  fubftance  colledted,  contain- 
ed, and  perfefted  in  certain  cavities  ;  whilft  it  there  pafl^s  through  different, 
and  often  various  kinds  of  forms ;  as  we  fee  in  native  oils,  balfams,  and 
rofins. 

(6°.)  Plants  alfo  have  excretory  du£ts  which  dffcharge  the  finer  juices  from 
their  bodies ;  or  elfe  their  vefliels  being  burft  by  an  encreafe  of  quantity, 
thus  let  them  efcape.  Every  one  knows  that  invifible  exhalations  breathe 
from  plants  •,  and  that  gums  and  rofins  fweat  from  thfeir  broken  cells.  Thefe 
feverai  kinds  of  veffels  contain  each  its  peculiar  fluid,  diftinguifliable  in  every 
refpeil  from  all  the  reft  -,  not  only  in  confiftence,  acrimony,  or  fofrnefs,  but 
alfo  in  colour,  fmell,  tafte,  m.edicinal,  nutrimental  and  poifonous  properties  : 
and  the  like  diverfity  is  found  in  the  different  parts  of  plants,  even  the  re- 
moteft.  We  have  a  fweet  liquor  in  the  bottom  cavity  of  the  aloes- flower, 
tho'  the  juices  in  the  other  parts  are  bitter  :  and  different  kinds  of  juices  are 
found  in  the  root,  flower,  truit,  feed,  leaves,  bark  and  wood  of  vegetables. 
Again,  the  different  native  juices  of  plants  are  themfelves  compofed  of  very 
different  kinds  of  principles,  which,  by  particular  combinations  of  certain 
parts,  conftitute  thofe  juices:  whence  they  again  appear  different,  on  account  of 
the  different  proportions  wherein  thefe  principles  contribute  to  their  compo- 
fition.  Hence  we  have  juices  that  are  aqueous,  fpkituous,  faline,  faponaceous, 
gummous,  oleaginous,  balfamic,  refinous,  gumma-refinous,  and  ftich  as  fweat 
in  the  form  of  tears,  either  from  an  incifion  made  in  their  bark,  or  tender 
twigs  ;  vv'hich  thus  diftil  a  juice  in  the  form  of  a  limpid  and  tartifli  v/ater ;  as 
v/e  evidently  fee  in  the  vine,  the  birch,  the  walnut,  and  many  other  trees-. 

19.  It  v/as  neceffary  to  premife  thus  much  before  we  enter  upon  our 
firft  operation,  in  order  to  underftand  what  found,  diftindt,  and  juft  know- 
ledge the  art  of  chemiftry  may  afford  us  in  vegetables  ;  and  at  the 
fame  time  what    confufion  would  proceed  from  aa  ill   concerted  opera^ 

tiea,. 
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tion.     Wc  now  proceed  to  draw  fonie  eorollaries  from  what  is  above  dc* 
livered. 

Corollaries  from  the  preceding  doEirine  c/'Vegetables. 

Their  }iatures,  0,0.   I"  T  ENCE  it  appears  that  there  is  a  great  diverfity  in  the  juices  of 

nijith  regard  to         XA  vegetables,  to  be  obferved  with  i-egard  to  chemiftry  •,  fince  fome 

cjemijry.        ^£  ^^-^^  parts  are  readily  moveable,  and  eafily  feparable  from  the  reft; 

Coroll.  I .  fometimes  even  fpontaneoufly ;  fo  that  a  gentle  heat  may  almoft  obtain 
them  pure  ;  whilft  others  of  their  parts  feparate  with  greater  difficulty,  and 
require  a  ftronger  heat,  and  hence  come  to  be  obtained  more  mixed  and 
confounded  among  one  another  :  and  the  due  confideration  hereof  is  of 
great  importance. 

CoroJl.  2.  21.  Since  fo  many  different  juices  are  found  in  the  different  parts  of  the  fame 

plant,  there  muft  of  neceffity  be  a  great  difference  in  the  chemical  opera- 
tions, according  to  the  different  pai'ts  whereon  they  are  performed.  Thus, 
the  pulp  of  caffia  Jiftularis^  chemically  treated,  muft  needs  afford  a  very  dif- 
ferent produftion  from  the  bark  or  cane.  And  thus  the  pith  of  the  fugar- 
cane  affords  a  fweet  or  faccharine  fubftance  ;  and  the  other  part  of  the  plant 
an  acid  one.  .  Let  no  one,  therefore,  inconfiderately  fay,  he  has  chemically 
■  extraAed  this  or  that  fubftance  from  a  plant,  without  carefully  relating  what 
part  of  the  plant  he  v/orked  upon. 

■Coroll.  3.  ■  22.  There  is  another  confiderable  diverfity  to  be  obferved  in  refpe6l  of 
jJie  colour  of  different  vegetables,  and  their  feparate  parts ;  as  appears  in  ap- 
ples, pears,  cherries,  ftrawberries,  mulberries,  and  other  fruit  •,  and  again,  in 
a  beautiful  variety  of  leaves  and  flowers,  which  direfts  us  to  different  ways 
ot  treatment.  Thus,  upon  pricking  the  [purge  or  poppy,  they  weep  an  ex- 
tremely white  milk  -,  but  when  bruifed  altogether,  afford  a  dufl<;y  green  co- 
loured juice  -,  whilft  beet-root,  on  the  other  hand,  yields  an  exceeding  red 
juice  when  brviifed,  but  when  wounded  one  of  a  different  colour. 

Coroll.  4.  23.  Again,  we  learn  there  is  an  extreme  difference  in  the  odours  of  the  dif- 

ferent parts  of  vegetables.  Thus,  no  part  of  the  jafmin  is  odoriferous  but 
the  flowers  ;  whereas  in  the  citron,  the  juice  of  the  fruit,  the  rind,  the  leaf, 
-  the  flower,  the  wood,  have  feveral  and  different  fcents.  The  different  juices 
of  the  fame  plant  feem  each  to  obtain  a  different  ociour,  according  as  the 
fituation  of  their  refpedlive  feats  and  veffels  is  farther  removed  from  the 
pores  of  the  abforbing  furlace.  And  this  fhould  be  the  more  carefully  ob- 
ferved, becaufe  the  odours  of  plants  greatly  contribute  to  the  diftinguifliing 
one  plant  from  another,  and  are  chiefly  procured  feparate  by  the  firft  ope- 
ration in  chemiftry. 

Csroll.  e.  24-  ^^  ^^^^  obferve,  that  different  vegetables  have  alfo  a  variety  of  taftes ; 

and  to  fuch  degree,  that  among  fo  many  thoufands  of  plants  of  different 
forms,  there  are  fcarce  two  to  be  faid  of  the  fame  tafte  5  each  of  them  having 
one  peculiar  to  itfelf.  Nor  does  this  hold  only  of  different  plants,  but  alfo 
of  the  fame. individual,  with  refpedl  to  its  different  parts.  And  the  fame  is 
to  .be  underftood,  in  the  fame  fenfe,  of  colour  and  odour. 

25.  'Tis 
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25.  'Tis  likewife  manifeft  that  the  juices  of  the  fame  plant  are  fo  different  Coroll.  6, 
at  different  times,  as  fcarce  to  appear  of  the  fame  kind,  either  in  refpeft  of 
colour,  tafte  or  odour.     And  for  particular  virtues,  no  comparifon  can  be 

made  betwixt  juices  crude  and  matitre.  For  from  the  fpring,  thro'  the 
whole  courfe  of  lummer,  to  the  end  of  autumn,  vegetables  are  fo  different, 
at  different  times,  as  fcarce  to  appear  the  fame  ;  at  leaft  they  differ  extreme- 
ly in  the  four  feafons.  For,  fhowers  excite  fragrant  exhalations  in  plants, 
that  in  a  dry  time  feemed  faded  •,  and  to  this  head  belong  thofe  differences 
that  arife  from  the  difference  of  the  foil :  thus  the  plants  that  grow  in  moun- 
tainous places,  differ  extremely  from  thofe  produced  in  a  low  wet  foil. 

26.  The  preceding  doftrine  alfo  informs  us,  that  nearly  all  plants  in  their  Conll  7. 
firft  rifing  and  growth  abound  with  thin,  watry,  faline  juices  -,  and  at  this 

time  contain  a  large  proportion  of  fait :  but  that,  after  having  felt  the  fum- 
mer's  fun,  they  become  lefs  watry,  fpirituous  and  faline ;  and  chiefly  abound 
with  oil  :  whence  the  fame  operation  will  neceffarily  procure  quite  different 
fubftances  from  the  fame  plants  at  different  feafons. 

27.  Laftly,  it  is  certain,  that  chemijiry,  tho'  ever  fo  exaftly  purfued,  can  Coroll.  8, 
fcarce  preferve  the  pure  and  perfeft  virtues  of  vegetables ;  as  alv^^ays  mixing 

the  parts  firft  feparated,  along  v/ith  thofe  that  fucceed,  and  thus  changing 
their  extremely  mutable  nature,  and  introducing  hot  only  new  forms,  but 
properties.  Chemical  operations,  therefore,  are  far  from  always  feparating^ 
the  noble  virtues  naturally  refiding  in  fome  plants  ;  but  rather  frequently 
alter  them  in  a  great  degree,  and  fometimes  turn  them  into  the  dire£t  con- 
traries -,  as  appears  to  have  been  well  underftood  by  Hehnont  {a),  when  he 
exprefly  declares  him  "  happy,  ivho  could  withfafety  and  expedition  cure  difeafes 
by  means  of  crude  fimples ;  this  being  the  ancient  method  of  cure,  and  re- 
commended in  fcripture.  For  the  fpecific  ejfence  is  altered  by  lire  :  whence; 
extraSs  and  ma.gifteries  ar€  frequently  exhaufted  preparations  :  fo  great  and, 
lurking  a  thing  is  fire."  And  this  admonition  Ihould  be  carefully  remem- 
bred.  On  the  other  hand,  it's  certain  that  chemiftry,  by  exquifite  labour, 
does  fometimes  produce  new  bodies,  that  before  had  no  exiftence  in  nature  ;. 
and  poffeifed  of  virtues  otherwife  unknown  to  nature  •,  whence  art  by  this 
means  effeds,  what  in  the  natural  fbate  of  things  were  impoffible,  accord- 
ing to  the  juft  obfervation  of  Helmont  in  the  fame  place. 

28.  Thus  much  was  neceffary  by  way  of  introduftion  to  ov\r  procejfes  upon 
ipegetables.  It  we  iLould  feem  too  tedious  in  our  preparation,  the  caution 
we  ufe  muft  be  an  apology  •,  for,  one  phylical  operation  rightly  performed, 
and  free  from  error,  will  conduft  to  a  thoufand  others  that  are  to  follow; 
but  a  fingle  error  in  z  phyjical  experiment  might  occafion  thoufands. 

29.  We  Ihall  now  proceed  to  our  proceffes  ;  and,  always  firft:  examine  h^  ihe  method  to ■ 
our  fenfes  the  body  we  defign  to  change,  that  it  may  be  the  better  underftood  he  objerved  in, 
in  its  own  nature,  before  it  undergoes  any  alteration.  In  the  next  place,  I  will  '"^  procejjes.. 
exa6tly  delcribe  the  operation  itfelf  •,  whereby  the  fubjeft,  before  examined,  is 

to  be  treated  ;  fo  that  the  caufes  which  produce  the  effeft  may  be  underftood. 
Thirdly,  I  will  enumerate  the  effefts  produced  in  the  fubjeft  by  the  ope- 

(«)  Pag.  141.  §.  45.    pag.  458,459, 
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ration.  Fourthly,  we  will  again  examine  the  remainder,  and  compare  it 
with  what  it  was  before ;  in  order  to  learn  the  obfervable  changes  wrought 
upon  it.  Fifthly,  I  will  endeavour  to  defcribe  the  feveral  inftruments  em- 
ployed in  every  operation.  Sixthly,  I  will  fubjpin  the  phyfical  corollaries, 
which  fpontaneoufly  flow  from  the  operation  performed.  Seventhly,  I  will 
add  the  medicinal  virtues  of  the  produce  •,  with  care  to  mention  only  fuch 
as  may  be  verified  by  experience  -,  avoiding  all  exaggeration  :  I  will  alfo 
declare  the  infignificancy  of  many  others,  and  mark  the  pernicious  proper- 
ties of  fome,  which  are  often  unjuflly  commended.  And  herein  I  judge  I 
may  be  of  fervice  ;  as  long  experience,  in  chemical  and  medicinal  affairs, 
has  enabled  me  to  perform  this  part  j  and  as  I  have  here  no  reafon  to 
deceive. 

30.  I  will  begin  with  a  recent  native  vegetable  that  has  hitherto  undergone 
no  change  -,  and  fhall  firft  draw  from  it  all  that  would  rife  by  the  heat  of 
the  fummer's  fun ;  that  is  a  very  volatile  and  confiderably  fimple  water. 
As  much  as  poflible,  I  will  perform  all  the  experiments  upon  one,  and  the 
fame  vegetable  -,  that  we  may  thus  precifely  learn  what,effe6ls  different  ope- 
rations, conduced  by  the  rules  of  art,  and  thus  fuccefTively  applied,  will 
have  upon  the  fame  plant.  And  after  having  Ihewn  all  the  chemical  ways 
of  drawing  a  fragrant  water  from  recent  rofemary,  I  fhall  regularly  proceed 
to  fhew  how  the  falts,  oils,  and  other  things  are  to  be  obtained  from  the 
fame  plant  j  and  this  fo  long  as  pofTible  :  for  thus  we  fhall  have  a  diflinft 
and  accurate  knowledge  of  the  chemical  operations.  Whereas,  if  we  ob- 
tained the  water  from  one  plant,  the  fait  from  another,  and  oil  from  a  third, 
the  fermented  fpirit  from  a  fourth,  and  the  volatile  fait,  by  putrefaftion, 
from  a  fifth  •,  we  could  neither  rightly  underfland  the  analyfis  of  the  plant 
by  the  operations,  nor  the  true  aftion  of  the  operations  upon  the  plant  -,  but 
all  would  appear  confufed.  Thefe  preliminaries  were  neceffary,  before  wc 
came  to  the  operations  themfelves  j  which  we  fhall  now  begin. 
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PART     I. 

Chemical  Operations  upon  Ve  g  e  ta  b  l  e  s. 

PROCESS    I. 

5^^  diJliUed  water  of  rofemary,  extradied  in   the  form  of  'vapour^  by 
the  heat  of  the  fummer  $  fun, 

*  I.  rrn  AKE  rofemary  frefh  gathered,  in  its  perfedlion,  with  the  morning 
»  JL  dew  upon  it,  and,  2.  lay  it  lightly  and  iinbruifed  upon,  the  broad 
'  round  plate  within  our  little  cylindrical  furnace  (fi)  •,  the  plate  being  firft 

*  made  clean,  and  fixed  at  the  height  of  two  or  three  inches  {b).  Then 
'  cover  the  furnace  with  its  large  conical  ftill-head,  and  apply  a  glafs  re- 

*  ceiver  to  the  nofe  thereof.     3 .  In  the  fire-place  of  the  furnace  put  a  lighted 

*  coal  (f),  that  does  not  fmoke,  and  raife  up  an  equable  degree  of  heat,  not 

*  exceeding  85  degrees  on  Fahrenheit^  thermometer  id)  -,  and  let  this  heat  be 

*  kept  up  fo  long  as  any  liquor  comes  over.     Then  taking  away  the  plant, 

*  put  in  frelh  and  proceed  as  before  ;  continuing  to  do  this  fucceffively  till 

*  a  fufficient  quantity  of  the  water  be  procured.  4.  Let  this  diftilled  liquor 
'  be  kept  at  reft,  in  a  clean  glafs  clofe  ftopped,  for  fome  days,  in  a  cold 

*  place,  whereby  it  will  become  limpid,  and  have  the  tafte  and  odour  pf 

*  the  plant.* 

The  nature  and  life  of  this  water. 

I.  In  this  water  are  contained,  (i.)  the  liquor  of  dew,  confifting  of  its  own 
proper  parts  (^),  which  are  difficultly  feparated  from  the  plant ;  and  cleave 
to  it  even  in  the  drying.  This  dew,  alfo,  by  flicking  to  the  outfide,  re- 
ceives the  liquid  parts  of  the  plant,  which  being  elaborated  the  day  before, 
and  exhaling  in  the  night,  are  hereby  detained  ;  fo  that  they  concrete  toge- 
ther into  one  external  liquid,  which  is  often  vifcid,  as  appears  in  wax,  man- 
na^ honey,  &c.     (2.)  This  water  alfo  contains  the  fluid  which  exhales  from 

■    {a)  Defcribed,  tab.  xvii.  fig.  2.  yields  no  grofs  fmoke,  but  makes  a  lading  fuel, 

(b)  Above  the  grate,  fuppofe,  or  plate  and  will  of  itfelf  entirely  burn  out,  tho'  buriejl 
which  fupports  the  fire.  in  afties. 

[c]  This  coal  feems  to  be  njeant  of  Dutch        [d)  See  the  theory, 
turf,   which,  when  once  thoroughly  ignited,        («)  See  the  theory. 
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the  veffels  of  the  rofemary,  and  which  chiefly  confifts  of  fimple  water,  as 
appears  upon  long  Handing  in  an  open  veflel ;  when  the  tafte  and  odour 
vanifhing,  leave  an  infipid  water  behind.  Another  part  of  this  water  is  that 
fubtile,  volatile  fubftance,  which  gives  the  plant  its  peculiar  tafte  and  odour ; 
for  thefe  the  fenfes  difcover  in  it :  but  the  remains  of  the  procefs  fcarce  afford 
any  thing  thereof.  (3,)  This  fame  water  feems  alfo  to  contain  feeds,  or 
other  little  bodies  •,  which  in  a  certain  time  ufually  grow  into  a  kind ,  of  thin 
whitifh  weed,  llifpended  in  the  middle  of  the  water  ;  and  daily  encreafing, 
or  fpreading  itfelf,  becomes  a  mucilage,  which  did  not  appear  at  firft-. 

2. 1  have  kept  thefe  waters  undiftvirbed  in  feparate  well-clofed  veflels,  and 
obferved,  that  in  a  year's  time  they  began  to  appear  thick  •,  which  thicknefa 
gradually  encreafed  every  year,  till  at  length  the  whole  liquor  grew  ropy  or 
mucilaginous.  Hence  this  water  contains  the  elementary  water,  and  prefiding 
fpirit  of  the  plant,  a  fpirit  fmall  in  bulk  but  rich  in  virtue,  and  exhibiting  the 
fpecific  fmell  and  tafte  of  the  fubjedt.  This  water,  therefore,  in  exhaling  proves 
a  vehicle  to  that  fpirit  which  contains  in  a  fmall,  fubtile,  extremely  volatile, 
and  thence  eafily  feparable  fubftance,  the  particular  virtue  of  the  plant ; 
leaving  the  remainder  exhaufted  in  this  refpeft :  and  hence  proceeds  the  me- 
dicinal viftue  of  thefe  waters,  which  principally  depends  upon  their  native 
fpirit.  For  this  fpirit,  having  a  brifk  mobility  in  moft  plants,  affedls  the 
nerves,  ■  and  raifes  the  fpirits  in  cafe  of  their  depreffion.  But  befides  this 
common  principle  o'f  adtion,  plants  have  another  peculiarly  appropriated  to 
each,  and  of  wonderful  efficacy  :  this  in  the  language  of  Paracelfus  is  called 
their  appropriated  effence. 

3.  The  odoriferous  fcents  both  of  lavender,  and  of  baulm,  agree  in  this  ; 
that  they  excite  the  languid  nerves  :  but  the  fmell  of  lavender,  befides  this, 
has  another  particular  virtue,  and  fo  has  baulm.  From  this  virtue  of 
plants  proceed  wonderful  effefts  in  the  body ;  which  can  only  be  learnt 
from  a  faithful  hiftory  of  plants  ;  where  their  virtues  founded  upon  expe- 
rience are  delivered.  This  peculiar  virtue  has  often  a  contrary  effedl  to  the 
common  :  the  Indian  hyacinth  has  an  extremely  fragrant  odour  ;  but  excites 
ftrange  fpafms  in  hypochondriacal  men,  and  hyfterical  women.  Rue  alfo 
diffufes  a  very  ftrong  fcent,  which  cures  the  Ipafms  occafioned  by  the  for- 
mer odour. 

4.  We  muft  alfo  obferve,  that  human  induftry  has  difcovered,  that  this 
fine  vapour  of-  plants  is  produdlive  of  thofe  ftrange  effects  occafioned  by  ve- 
getable concretes,  as  well  in  the  way  of  evacuants,  as  alteratives  ;  becaufe 
if  this  alone  be  totally  leparated  from  medicinal  or  poifonous  plants,  the  re- 
mainder, tho'  without  almoft  any  fenfible  lofs  of  weight,  lofes  all  that  efficacy. 
Hence  a  chemift  fhould  be  cautious  and  referved  in  affigning  the  virtues  of 
thefe  waters,  and  learn  for  fome  time  before  he  pronounces  with  certainty. 
From  thefe  obfervations  we  may  fay,  that  thefe  waters  will  frequently 
cure  fainting,  and  prove  agreeable  in  the  way  of  perfume ;  for  nothing  more 
diredlly  proves  more  refrefliing,  and  enlivening  to  the  brain  and  fpirits,  than 
fuch  a  water  df  baulm  or  rue  ;  each  of  them  full  of  the  refpedive  fpirit  of 
the  plants. 

5-  If 
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5.  If  the  vefiel  be  clofe  flopped,  and  fet  in  a  cool  place,  thefe  waters  will 
retain  their  virtues  for  a  year  ;  but  if  negligently  kept,  or  any  crack  fliould. 
happen  in  the  glafs,  their  extremely  volatile  fpirit  fecretly  flies  off,  and  leave* 
the  water  vapid.  Oiir  experiment  alfo  fhews  us,  what  it  is  which  plants 
lofe  by  being  dried  in  the  fummer's  fun  ;  viz.  the  water,  and  the  fpirit 
we  have  been  defcribing.  Hence  alfo  we  know  the  nature  of  that  fluid, 
which  firft  rifes  from  plants  in  diftillation  •,  and  what  that  matter  properly- 
is  in  plants,  which  gives  their  peculiar  odour,  viz.  their  prefiding  fpirit. 
I^allly,  we  hence  learn,  in  fome  meafure,  what  thofe  effluvia  are,  which, 
principally,  in  the  fummer  feafon,  and  the  open  air,  exhale  from  vegeta- 
bles ;  for  it  is  highly  probable  that  thefe  conftant  exhalations  of  plants,  efpe- 
cially  in  the  day  time,  have  a  great  agreement  in  their  peculiar  nature  with 
the  liquor  produced  in  our  prefent  procefs,  tho'  difi^ering  in  this ;  that  the 
exhalation  is  made,  from  parts  continually  recruited  by  the  root ;  whilft  in 
Qur  experiment  thofe  parts  alone  are  colle6ted,  which  are  driven  off  from  the 
plants,  after  being  gathered,  and  no  longer  fupplied  with  frelh  nourifliment. 
Whence  the  diligent  and  ingenious  Dr.  Hales  obferves  in  his  Vegetable  Sta- 
iicks,  that  the  diftillation  of  the  juice  received  in  glafs-veflels,  artificially 
applied  to  recent  incifions  of  plants,  in  the  fummer  feafon,  is  of  a  different 
kind  (a)  from  common  diftillation. 

6.  Hence  we  may  unde.rftand  that  the  various,  peculiar,  and  often  fur- 
prizing  virtues  of  plants,-  may  be  widely  diffufed  thro'  the  air,  and  carried 
to  a  vaft  diftance  by  the  winds.  So  that  we  muft  not  prefently  account  as 
fables  what  we  find  related  in  the  hiftoiy  of  plants,  concerning  the  furprifing 
effefts  of  effluvia.  The  fhade  of  the  walnut  gives  the  head-ach,  and  makes 
the  body  coftive  :  The  effluvia  of  the  poppy  procure  fleep  :  The  vapour  of 
the  yew  tree  is  reputed  mortal  to  thofe  who  fleep  under  it :  and  the  imell  of 
bean  bloflbms,  if  long  continued,  diforders  the  fenfes.  The  ftrong  adlion 
of  the  fiin  upon  plants  certainly  raifes  atmofpheres  of  great;  efficacy,  by 
means  of  the  fpirits  it  diffufes ;  and  the  motions  of  the  winds  carry  them 
^:o  a  great  diftance.     The  dark  fhades  of  thick  woods,  where  vapours  are 

contrafted,  occafion  various  difeafes,  and  often  death  to  thofe  who  refide 
among  them  ;  as  appears  by  melancholy  examples  in  America,  which  abounds 
with  poifonous  trees.  For  this,  fpirit  of  plants  is  a  thing  peculiar  to  each 
fpecies,  abfolutely  ininiitable,^nor  producible  by  art.  It  has  therefo/e  vir- 
tues peculiar  to  itfelf,  but  fuch  as  are  ftrangely  agreeable  to  the  human  fpi- 
rits. But  becaufe  the  fpirits  of  fome  plants  are  very  manifeft  to  the  fenies, 
whilft  thofe  of  others  fcarce  affeft  our  organs  of  fmell  and  tafte  by  any 
fenfible  adtion,  the  chemifts  have  chiefly  deftined  to  this  firft  procefs,  thofe 
plants  which  are  remarkable  for  their  grateflil  odour  :  fuqh  as  thefe  of  the 
following  fhort  catalogue,  for  .example,  taken  from  the  jEz/r<?/»^^«Qfficinals, 
and  a  few  of  the  Indian.        _ 

(a)  See  Dr.  .ffa/i'/s  Vegetable  Statipks,  pag.  50. 
■  '  '  C  a  Plants. 
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plants.  Plants. 


—Angelica. 

— Anife. 

— Bafil, 

— Baulm, 

— Bays. 

— The  Calamints. 

—Calamus  aromaticus. 

— Camomile. 

— Caraway. 

— Cardamon. 

— Caflia  aromatica. 

— Catmint. 

— Celeri. 

—Chervil. 

— Cinnamon. 

— Citron. 

— Clary. 

— Clove  July  flowers. 

— Coriander. 

— Crefles. 

—Cumin. 

— DUl. 

—Dittany. 

—Fennel. 

—Feverfew. 

— Galangal. 

—The  Garlicks. 

—Heart-wort. 

— HyflTop. 

— Jafmin. 

■ — Lavender. 

■ — Leeks. 

— Lemmons. 

— Lily  of  the  valley. 

— LUy,  white. 

— Lovage. 

— Mace. 

-Marjoram. 

— Marum. 

— Mafterwort, 

•^Maftichina. 

—The  Maudlin- tanfeys. 

— Melilot. 

—Mint. 

•^Motherwort, 


—Nutmeg.  ' 

—The  Onions. 

—Orange.  " 

—Origanum, 

— Philadelphus. 

— Polium. 

— Rofes. 

• — SafFroru 

—Sage. 

—Savory. 

— Scurvy-grafs. 

— The  Southern-woods. 

— Spignel. 

— Tanfey. 

— Tubercle. 

—Valerian. 

— Vidlorialis. 

— Violet. 

—Walnut. 

—Wild-thyme. 

Trees. 

—Bay.  ; 

—Benjamin.. 

—Box. 

—Cedar. 

—Citron.. 

—Elder.  ' 

—Fir. 

— Guaiacum. 

—Juniper.  ■ 

— Lemmon. 

—Lime. 

— Maftick., 

— Myrtle..  .'' 

— Orange.. 

— Peach.. 

—Pine. 

— Rofe. 

— Saflafras* 

—Savin. 

— Storax. 

— Thuya,  or  Life-tree. 

—Walnut. 

7.  Several 
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7,  Several  of  thefe  trees  contain,  in  their  different  parts,  an  aromatic 
volatile  matter,  which  may  be  obtained  in  this  firft  operation ;  for  fometimes 
their  peculiar  virtue  refides  in  the  root ;  as  the  camphorated  balfam  in  the 
cinnamon  root  -,  or  in  the  wood,  as  in  the  Rhodium  wood  -,  in  the  bark,  as 
in  cinnamon ;  in  the  hufk,  as  in  Walnuts ;  and  frequently  in  the  flowers, 
leaves,  and  feeds :  Again,  in  the  waters  that  difcil  from  them,  as  in  the 
walnut ;  in  their  balfams,  gums,  tears,  and  rofins,  as  in  the  balfamic  trees. 
And  fo  many  things  we  learn  from  this  firft  fmgle  experiment ;  more  might 
be  added,  but  perhaps  more  would  be  tedious. 

PROCESS    II. 

The  infujion  and  decoBion  from  the  remainder  of  thefrji  procefs. 

OUR  fecond  operation  fliould  be  fo  direfted,  and  performed,  as  per- 
fectly to  obferve  all  the  laws  laid  down  by  the  firft ;  for  thus  agaia 
we  fhall  reap  all  the  advantages  that  were  there  enumerated. 

As  therefore  a  dry  heat  of  85  degrees  there  performed  its  effect  -,  it  ap- 
pears what  aftion  the  fire  and  air  in  that  degree  have  upon  a  plant.  In  this 
fecond  we  fhall  examine  what  fire  and  water,  gradually  raifed  from  85  de- 
grees of  heat  to  212,  or  to  the  degree  of  ebullition  may  have  ;  for  water 
heated  to  85  degrees  throws  off  from  a  plant  the  water  of  our  firft  procefs. 
'  I.  Take  the  remains  of  the  rofemary  in  our  firft  procefs,  which  have' 

*  now  loft  their  verdure,  plumpnefs,  and  fucculency,  and  are  become  brown,, 

*  contradted,  ftirivelled,  lighter,  and  almoft  without  the  natural  fmell,  and  of 

*  a  tafte  fomewhat  foreign  from  that  of  rofemary.     The  whole  is  now  brittle, 

*  which  before  was  fupple,  foft,  and  vifcous  :  AH  which  may  appear  by  com- 

*  paring  this  remainder  with  the  recent  plant.  Inftead  hereof  we  may  take 
'  a  plant  gently  dried,  but  not  too  long,  in  the  open  air  of  a  ftiady  place, 
'  or  even  what  is  frefti  gathered  ;  for  this  will  make  no  confiderable  difte- 

*  rence,  becaufe  the  water  of  our  firft  procefs  is  always  loft  in  the  boiling. 

'  2.  To  the  fubje(5t,  put  into  a  ckan  veffel,  pour  pure  clean  rain  water, 

*  heated  from  85  degrees  to  the  degree  immediately  under  ebullition,  viz. 

*  that  of  211.     Let  the  whole  plant  be  well  covered  with  the  water ;  which 

*  muft  now  ftand  together,  in  a  clofe  veflel,  in  this  degree  of  conftant  heat 
'  for  the  fpaee  of  half  an  hour,  or  more.     Then  pour  off  the  liquor,  which 

*  will  now  appear  brown  coloured,  and  have  but  little  odour,  being  deprived 

*  of  the  tafte  of  the  rofemary  found  in  the  water  of  our  firft  procefs.     This 

*  is  called  the  infufion  of  rofemary,  and  contains  the  virtue  of  the  plant  but 

*  little  altered.     If  the  water  of  the  firft  procefs  be  mixed  with  it,  it  will 

*  advantageoufly  contain  the  peculiar  virtue  of  the  plant  for  medicinal  ufes. 

*  And  perhaps  this  is  the  beft  manner  of  conveying  the  medicinal  virtues  of 

*  herbs  into  the  body,  unlefs  it  be  in  the  form  of  expreft  juices. 

'  g.  If  the  plant  be  boiled  for  fome  minutes  with  water,  the  liquor  then 

*  poured  off  is  called  a  decofcion,  or  apozem.     If  this  be  made  in  an  open 

*  veflel,  all  tlie  water  of  the  firft  procefs  is  loft,  befides  much  other  matter,. 

'  as 
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*  as  we  {hall  fee  hereafter  (a).  If  the  operation  be  here  performed  in  a  very 
'  tall  chemical  veflel,  fitted  with  a  ftill-head  and  a  receiver,  and  the  water 
'  that  comes  over  be  afterwards  added  to  the  decoftion,  the  whole  will  then 
'  have  the  principal  medicinal  virtue  of  the  plant.  And  if  the  operation  be 
'  performed  in  Papin's,  digefter,  the  decoftion  will  then  have  the  united  vir- 
'  tues  of  the  plant,  without  any  lofs  of  the  fpirit,  or  water  of  the  firft  procels. 
'  But  the  peculiar  virtue,  of  the  plant  is  here  changed,  as  appears  both  by 
'  the  fmell  and  tafte,  and  in  fome  degree  by  the  effett  •,  and  it  is  extremely 
'  difficult  in  all  thefe  cafes  to  preferve  the  odour,  tafte  and  colour  perfe<3:. 

'  4.  Upon  the  remains  of  the  firft  decodlion,  pour  boiling  fre/h  water, 
'  make  it  conftantly  boil,  then  pour  off  the  decoftion,  and  carefully  take  off 
'  with  a  clean  Ipoon  all  the  froth  that  rifes  in  the  boiling,  fetting  it  apart  in 

*  a  clean  veffel.  This  matter  is  undluous,  and,  when  gently  dried,  burns 
'  in  the  fire.  Continue  to  pour  on  frefh  water,  pour  off  the  decoftion,  and 
'  colleft  the  froth,  with  care  to  avoid  the  admixture  of  any  foreign  matter, 
'  as  foot,  fmoke,  or  the  like ;  till  the  water  at  laft  poured  on,  comos  off 
'  after  a  long  continued  boiling,  as  pure,  taftelefs,  and  colourlefs,  as  it,  was 
'  when  put  on ;  which  will  happen  about  the  20th  repetition.  After  this 
'  it  will  be  furprizing  to  obferve  the  leaves  of  the   rofemary  remaining 

*  entire,  turgid  with  water,  of  their  original  form  and  fize  ;  but  having 

*  exchanged  their  green  colour  for  a  brown,  and  being  funk  to  the  bottom 

*  of  the  water  wherein  they  floated  before.' 

5.  The  denfer  the  plant  is,  and  the  more  refinous,  the -more  oily  froth  is, 
thrown  to  its  furface  -,  and  the  lefs  of  that  refinous,  or  oleaginous  virtue, 
communicated  to  the  water,  becaufe  not  diflblved  therein  ;  and  therefore  for 
preparing  a  decoction  of  this  l<jnd,  a  long  previous  digeftion,  or  the  addi- 
tion of  a  fixed  alkaline  fait,  and,  afterwards,  or  longer  boiling  are  required; 
as  hath  been  obferved  in  making  the  decoftion  of  guaiacmu  wood. 

6.  But  even  fuch  refinous  vegetables,  if  boiled  when  they  are  frelh,  green, 
and  fucculent,  their  native  faponaceous  virtue  ftill  keeps  their  rofin  foluble, 
which  running  together,  when  dry  becomes  more  difficult  of  folution.  This 
has  been  obferved  by  thofe,  who,  in  America^  have  boiled  the  chips  of 
green  guaiacu.tn  in  water,  whereby  they  foon  obtained  a  very  penetrating 
Jiquor  which  cures  the  venereal  difeale ;  whilft  the  wood  that  has  •  been 
Jong  kept,  being  now  lefs  foluble  in  water,  has  a  lefs  effedl. 

7.  Since,  therefore,  plants  lofe  by  boiling  all  that  which  goes  off  in  the 
form  of  vapour  with  2 1 2  degrees  of  heat ;  all  thofe  plants  are  unfit  for  this 
operation,  whofe  virtue  required  is  volatile  with  this  degree  of  heat.  But 
thofe,  whofe  virtue  refides  in  a  more  fixed  matter  than  can  be  feparated  by 
this  heat,  are  fit  for  decodlion.  Of  this  kind  are  the  following  acid,  aftrin- 
gent,  vifcous,  aromatic,  emollient,  cooling,  nutrimental,  reftorative,  and 
faponaceous  vegetables,  and  all  vifcid  ones  that  are  not  too  refinous. 

—Acacia.  —Brook-lime. 

•—Barberries.  — Cinquefoil. 

(a)  See  procefs  15.  25—30. 

'—Com- 
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— tComFrey.  — Perriwinkle. 

—Cranes-bill.  —Poppies. 

— Currants.  — Purflain, 

—Dandelion.  «— Quinces. 

— Dwarf-elder.  — Rofes. 

— Endive.  —Rhubarb. 

' — Fern.  — Scordium. 

—Fumitory.  —Shepherd's  purfe. 

—Gentian.  —-Sloes. 

—Grafs.  « — Sorrel. 

■ — Gi'ound-ivy,  — SpeedwelL 

— Hellebore,  —Succory. 

■ — Hypociftis.  — Sumach. 

— St.  John's  worft  — Tamarinds. 

— Klnot-grafs.  — Tormentil. 

— Myrtle.  > — Water-lily. 

— Nettles.  • — Wood-forrel. 

— Plantain.  • — Wormwood. 

To  thefe  may  be  added  the  frefh  exprefs'd  and  unfermented  juice  of  fummer- 
fruits. 

8.  Let  it  however  be  carefully  obferved,  that  I  do  not  fuppofe  that  the 
peculiar  virtue  of  a  plant,  which  commonly  refides  in  its  prefiding  fpirit, 
Ihould  always  fhew  itfelf  by  fome  remarkable  odour,  fragrance,  or  aroma- 
tic tafle  :  on  the  contrary  it  may  happen,  that  the  fpirit  fhall  be  extremely 
adlive  without  remarkably  affefting  the  fenfes  -,  as  appears  in  the  black  hele- 
bore  root,  the.  cicuta  aquatica  Gefneri,  the  folanum  fnaniacufn,  &cc.  whence  all 
thefe  particulars  are  very  cautioufly  to  be  conlidered  before  any  general  rule 
is  laid  down. 

Tbe  nature,  virtues,  and  effects  of  thefe  infujions  and  decoSfions. 

1.  Thefe  preparations  may  pafs  through  the  lafteal  and  mefenteric  veflels,  ' 
and  mix  with  the  venous  blood  of  the  vena  cava,  and  thus  by  the  vital 
motion  be  mixed  with  the  humours  of  the  body,  received  into  all  the 
larger  kinds  of  veffels,  reach  to  the  vifcera,  and  all  the  other  parts  of  the 
body ;  for  they  are  faponaceous,  penetrating,  and  mifcible  with  every  hu- 
mour. 

2.  And  here  they  may  aft  by  their  own  peculiar  force  remaining  in  the  li- 
quor of  the  infufion  or  decoAion  -,  which  faculty  of  aftion  is  then  greatly  en- 
creafed  by  the  force  of  the  vital  motion,  and  thus  produces  fudden  effefts. 

3.  But  they  want  that  efficacy  which  remains  in  the  water  of  our  firft  pro- 
cefs,  tho'  the  infufion  contains  more  of  it  than  the  decodtion.  But  in  the 
deco6tion,  however,  this  want  is  fupplied  by  a  greater  efficacy,  which  the 
boiling  heat  communicates  thereto,  by  enabling  it  to  diffolve,  and  intimately 
mix  the  virtues  of  the  plant  with  the  water  by  long  boiling.  Whence,  it 
the  operation  were  performed  in  a  ftill  with  its  alembic  head,  and  the  ex- 
haling water  returned  to  the  remaining  decodions,  then  thefe  decodions 

would 
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would  become  exceeding  rich  in  the  virtues  of  the  plant ;  as  will  evidently 
appear  in  the  fifteenth  procefs  ;  for  fuch  a  liquor  will  contain  nearly  all  the.. 
powers  of  the  fubjeft. 

4.  It  muft  be  well  confidered,  that  the  medicinal  virtue  of  infufions  and, 
decoftions  depends  as  much  upon  the  efficacy  and  quantity  of  the  hot  water 
received,  as  upon  the  virtue  of  the  plant.  This  is  known  to  phylicians. 
Were  it  not  an  error,  in  condemning  the  ufe  of  tea,  to  attribute  the  mif- 
chief  wholly  to  the  leaves,  when  the  larger  part  is  hot  water  :  and  again, 
when  we  attribute  the  virtue  of  enlivening  the  fpirits  to  the  drinking  of  tea,_ 
is  the  diluting  virtue  of  hot  water  to  be  omitted  ? 

5.  Hence  may  be  underftood  the  pharmaceutical  law,  method,  inflrument^ 
fubjeft,  and  effect  of  preparing  infufions  and  apozems  ;  as  alfo  the  efficacy 
of  the  hotteft  water  upon  the  folids  of  a  plant.  Who,  but  an  eye-witnefs, 
would  believe  that  a  two  days  boiling  fhovild  not,  with  all  its  force,  deftroy 
the  tender  leaves  of  rofemary  ?  nay,  what  is  more,  tho'  the  tendereft  flower 
were  to  be  ever  fo  long  boiled  in  water,  yet,  upon  taking  it  out,  and  care- 
fully examining  it  by  the  eye,  or  even  with  a  microfcope,  it  will  be 
found  perfeftly  unaltered.  I  have  made  the  experiment,  and  continued  the 
boiling  for  a  very  long  time,  yet  at  length  found  all  the  hairs,  little  rifings, 
tubercles,  and  fibres  the  fame,  without  any  difference.  From  hence  phyfi- 
cians  may  underftand,  why  the  fmallefl  veffels  of  our  bodies  are  not  diffolved 
by  the  hot  juices  they  carry.  Some  may  fufpeft,  that  the  mechanical  triture, 
which  the  force  of  the  puliation  makes  againft  the  fides  of  the  canals,  fliould 
rather  break  them,  than  the  power  of  heat  or  moifture  •,  byt  the  laft  ele- 
ments of  our  folids  are  not  fo  much  faline,  faponaceous,  or  oily,  as  merely 
terrellrial,  and  joined  together  by  a  certain  cement.  For  what  we  have  above 
faid,  concerning  the  force  of  boiling  water  upon  vegetables,  is  alfo  true  of 
the  parts  of  animals,  treated  in  the  fame  manner. 

6.  If  the  leaves  remaining  after  this  operation  be  dried,  they  become 
Ihrunk,  and  fmall ;  but  if  again  fteeped  in  hot  water,  they  exadtly  recover 
their  former  fize  and  figure. 

7.  But  fome  of  the  peculiar  virtues  of  plants  are  altered  by  the  boiling. 
Arum  grows  milder  by  decodtion  ;  the  crude  juice  or  intufion  of  afarabacca 
proves  flrongly  emetic  •,  but  this  virtue,  by  long  continued  decoftion,  is 
changed  to  another,  that  is  diuretic  and  aperient. 


P  R  O  C  E  S  S    III. 

The  fapa,  defrutum,  extract,  rob  and  jelly,  from  the  produce  of  the 
feccnd  procefs. 

AFTER  having  examined  the  infufions  and  decodtions  of  our  fecond 
procefs ;  the  law  of  method  requires,  firft,  to  try  what  will  remain 
upon  evaporating  the  water  employed  in  thofe  preparations  -,  for  thus  that 
part  of  the  plant  will  gradually  appear  which  gave  it  its  virtues,  and  thence 

may 
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may  alfo  be  chemically  known  the  nature  of  all  thofe  parts  of  vegetables, 
which  are  foluble  in  hot  water,  and  may  be  extrafted  by  its  means. 

'  I.  Let  the  infufions  or  decoftions  of  our  fecond  procefs  ftand  at  reft  for 
'  fome  hours,  in  a  cool  quiet  place,  and  in  a  clean  veflel  covered  on  the  top, 
'  that  they  may  thus  depofite  their  gravelly  earth,  and  other  grofs  or  ponde- 
'  rous  feculencies,  not  belonging  to  the  plant  itfelf.     They  may  alfo  be  paffed 

*  through  a  ftrainer  till  they  become  clear;  but  then  the  gummy,  fomewhat 
'  refinous  and  vifcous  parts  belonging  to  the  plant  will  be  alfo  feparated  ;  and 

*  thus  indeed  they  may  be  obtained  the  purer  for  medicinal  ufe  ■,  tho'  th^y 
'  lofe  fomething  requifite  in  their  chemical  examination.  The  apothecaries, 
'  requiring  them  extremely  pure,  have  another  method.  They  intimately  mix 
'  the  recent  white  of  eggs  with  their  decodlions,  by  long  whifl<ing  them  toge- 
'  ther,  then  boil  the  whole,  whereby  the  white  of  the  eggs,  now  hardened  by 
'  the  boiling,  concretes  together  in  the  decodlion,  and  at  the  fame  time  en- 
'  tangles  the  groffer  matter  with  itfelf :  fo  that  now  the  liquor  being  ftrained, 

*  leaves  much  grofs  feculency  behind,  and  paiTes  fufficiently  clear.  And  thefe 
'  are  the  three  ways  of  purifying  decoftions,  viz.  by  reft,  by  the  ftrainer,  and 

*  by  white  of  eggs ;  the  foi-mer  whereof  is  fuited  to  chemical  examinations. 

'  2.  Let  the  liquors,  thus  purified,  be  put  into  a  clean  cylindrical  open  vef- 

*  fel,  or  one  that  widens  upwards,  and  fet  over  a  clear  fire,  and  there  kept 
'  nearly  in  a  ftate  of  boiling  ;  fo  as  to  exhale,  and  acquire  the  confiftence  of 
'  thick  honey  -,  with  care  to  avoid  boiling  ftrongly,  for  fear  of  exhaling  off 

*  what  fhould  be  left  behind,  and  to  prevent  burning  at  the  laft ;  which  would 
'  deftroy  the  virtue. 

'  3.  The  fame  preparations  may  be  likewife  obtained  from  the  frefli  expreft 
'  juices  of  plants  ;  particularly  the  juices  of  fummer  fruits,  and  fucculent  roots, 
'  fuch  as  liquorice.  Thefe  fubjefts  being  taken  ripe,  recent,  and  perfed:,  and 
'  being  firft  cleanfed,  and  bruifed,  the  juice  is  to  be  expreft,  diluted  with 
'  water,  and  purified  by  reft,  and  the  ftrainer  ;  and  then  to  be  exhaled  in 
'  the  manner  above-mentioned,  to  the  natural  confiftence  they  had  upon  ex- 
'  preflion.  The  juice  thus  frelh  expreft,  or  reduced  to  its  natural  confif- 
'  tence,  after  having  been  diluted  and  ftrained,  may  be  called  muji  :  and 
'  when  this  muJl  is  boiled  to  an  half,  fo  as  to  be  long  kept  found,  and  poffefled 
'  of  its  natural  tafte,  it  has  been  called  fapa  ;  but  if  boiled  till  only  a  third 
'  part  remained,  it  has  been  called  defrutum,  which  may  be  preferved  ftill 
'  longer  without  lofing  its  fonricr  nature.  But  when  the  liquor  is  at  firft  ex- 
'  tremely  well  purified,  and  again  gently  boiled  till  a  drop  let  fall  on  a  cold 
'  plate  grows  firm  and  tranfparent,  almoft  like  ice,  it  is  calledyV//)'.   If  it  have 

*  the  confiftence  of  thin  honey,  it  is  called  a  fynip  ;  if  it  be  fomewhat  thicker, 
'  a  rob.     All  thefe  preparations  are  indifi^erently  called  extraRs,  which  are 

*  therefore  termed  either  liquid,  thick,  or  even,  fometimes  folid.' 

The  nature^  virtues.,  and  ufes  of  the  preceding  preparations. 

I .  All  the  foregoing  preparations  may  be  difi^olved  in  warm  water,   and 

then  they  referable  the  decodions  of  the  fecond  procefs  ;  tho'  they  have  by 
their  boiling  loft  fome  of  their  former  virtue. 
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2.  They  may  be  long  kept  without  fpoiling,  even  for  years. 

3.  They  retain  much  of  the  tafhe  of  the  vegetable,  tho'the  volatile  part 
is  loft  in  the  preparation. 

4.  They  long  preferve  the  virtues  of  plants  entire,  and  free  from  the  in- 
cumbrance of  their  vafcular  parts :  fuch  virtues  we  mean  as  remained  in  them 
after  this  preparation  ;  for  fo  much  they  long  preferve  from  corruption. 

5.  Hence  it  appears  what  it  is  that  plants  lofe  by  long  keeping,  and  cor- 
rupting with  age  ;  for  hot  water  extrafts  nothing  from  the  plants  fo  corrupt- 
ed :  all  the  juices  being  gradually  walht  out  of  fuch  dead  plants,  which  are 
reciprocally  penetrated,  difTolved,  agitated,  and  dried  by  the  moifture  of 
the  air,  dew,  rain,  and  heat  of  the  fun  ;  whence  they  become  effete  and 
dry  fkeletons  of  plants.  The  worm  alfo  confumes  the  juices  of  vegetables, 
fo  as  at  length  to  leave  nothing  but  a  mere  folid,  infoluble,,  fluggifh,  and 
terreftrial  part. 

6.  They  who  make  long  voyages,  may  receive  great  advantage  from 
the  productions  of  this  procefs.  Sailors  are  fubjedt  to  difeafes  from  the  ufe 
of  meats  much  faked,  dried  and  fmoked  -,  which  difeafes  are  remedied  by 
the  juices  of  fruits  :  and  thus  by  difTolving  the  jelly  of  oranges,  barberries, 
cherries,  quinces,  lemons,  China  oranges,  currants,  grapes,  rob  of  elder,  rob 
of  juniper,  (£c.  in  water  ;  they  may  have  a  prefent  remedy.  Thefe  prepa- 
rations are  alfo  eafily  recruited  when  they  touch  at  any  fruit-ifland ;  and  per- 
haps nothing  would  more  conduce  to  the  health  of  the  Britifi  and  Dutch 
failors,  than  a  due  provifion  of  this  kind. 

7.  It  muft,  however,  be  obferved,  that  the  juices  abounding  with  fait  are 
difficultly  preferved,  when  thus  thickned,  from  running  in  the  air  ;  fait  being 
attraftive  of  water.  The  method,  therefore,  is  to  keep  them  in  well  flopped 
glaffes.  And,  laftly,  thofe  vegetable  fubjefts  are  unfit  for  diis  operation, 
whofe  medicinal  virtue  is  volatile. 


PROCESS     IV. 

fthe  calcination  of  the  iii/Jpid  inodo?~otcs  plant,  remaining  after  the  fe- 
cond  procefs^  but  fill  retaining  its  native  figure  ;  or  its  rediiSlion  to 
infpid  afies,  of  the  fame  form  with  the  plant. 

F  TER  having  learnt  what  eiiefts  hot  air  and  boiling  v/ater  have  upon 
plants,  and  what  may  be  drawn  from  them  by  their  means ;  we  muft 
next  enquire,  what  effe6l  the  open  force  of  fire  may  have  upon  the  remains 
of  cur  fecond  procefs. 

'  I .  Take  the  vegetable  fubjeft  remaining  after  the  adxion  of  our  fecond 
,'  procefs,  under  the  conditions  there  explained  •,  (a)  lay  it' upon  a  clean  open 
'  iron  vefTel  or  ladle,  place  this  ladle  upon  a  clear  fire  that  yields  no  fmoke 
'  to  difturb  the  operation  -,  this  being  a  particular  that  requires  caution,  be- 
'  caufe  fomething  faline  might  eafily  infinuate.    This  fire  fhould  be  continued 

(«)  See  procefs  2.  of  the  nature,  virtues,  l^c.  §.  5,6. 

*  fo 
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'  fo  fierce,  and  fo  long,  till  thro'  various  degrees,  all  appears  wholly  ignited. 

'  Firft,  a  fmoke  afcends   and  grows  gradually  ftronger  \  turning  at  length 

'  black,  and  as  it  were  pitchy.     Secondly,  during  all  this  time,  there  is  a 

'  flrong  fmell  of  burning,  which  encreafes  as  the  fmoke  encreafes.     Thirdly, 

'  when  the  pitchy  fmoke  and  fetid  vapour  at  once  break  into  open  flame, 

'  the  fmoke  ceafes,  and  the  fcent  alfo  greatly  diminifhes.     Fourthly,  the 

'  plant  becomes  totally  black  before  the  flame  arifes,  nor  does  it  burn  before  •, 

'  but  as  foon  as  it  becomes  perfe6lly  black,  it  dire6tly  takes  flame.     Fifthly, 

'  when  the  flame  ceafes,  the  leaves  almofl:  lofe  their  blacknefs,  and  become 

'  white,  but  where  any  thing  black  remains  amongft  them,   live  fparks  are 

'  {^zxi  \  but  no  flame  in  the  leaves  -,  and  this  fparkling  continues  fo  long 

'  as  the  leaft  blacknefs  remains.     But  when  the  preceding  flame,  and  the 

'  fubfequent  fparkling  have  confumed  all  the  blacknefs,  there  remains  a  white 

*  afh,  which  fparkles  no  longer  with  any  fhew  of  fire.  Sixthly,  it  is  here 
'  very  remarkable,  that  after  all  this  violence  of  fire  and  flame,  the  original 
'  form  of  the  rofemary  fhould  remain  in  thefe  white  aflies  ;  fo  diat  if  fuch 
'  a  leaf  be  examined,  as  it  lies,  by  the  microfcope,  it  not  only  exhibits  the 
'  natural  form  of  the  plant  •,  but  even  the  down,  the  hairs,  the  rifings,  the 

*  fibres,  and  the  cavities  appear  as  manifeft,  as  if  the  plant  were  entire  ;  but 
'  if  moved,  tho'  but  by  the  breath  or  a  gentle  touch,  thefe  leaves  become 

*  duft,  and  have  loll  all  their  cohefive  power. 

'  2.  The  aflies,  thus  carefully  prepared,  are  perfectly  infipid  and  fcentlefs  •, 

*  put  them  now  into  clear  rain  water  in  a  clean  glafs  ;  boil  them  together, 
'  depurate  the  liquor,  firft  by  ftanding,  and  then  by  the  ftrainer,  and  it  will 
'  become  limpid,  inodorous,  and  entirely  free  from  any  thing  faline,  tho' 
'  tailing  fomewhat  like  a  decoftion  of  lime.     If  this  liquor  be  exhaled  in  a 

*  clean  vefl^l,  it  leaves  no  fixed  fait  behind,  but  only  a  little  matter  like  lime. 
'  The  remaining  afhes  are  white,  free  from  fait,  and  fixed  in  all  degrees  of 
'  fire  ;  being  merely  terreftrial,  without  water,  fpirit,  oil  or  fait.  Thefe  afhes 
'  made  into  a  pafte  with  water,  formed  into  little  cups  and  dried,  make  the 
'  beft  kind  of  tefls^  as  enduring  the  flirongefl;  fire.  And  all  thefe  particulars 
'  hold,  whatever  plant  be  ufed  ;  fo  that  the  procefs  is  univerfal.' 

'The  ufe  of  this  procefs. 

1.  Hence  we  learn,  that  water  boiling  with  as  great  a  degree  of  heat  as 
it  can  receive,  may  extract  from  a  plant  all  that  is  faline,  whether  it  be  vo- 
latile, or  fixed. 

2.  That  no  force  of  boiling,  in  any  quantity  of  water,  is  able  to  feparate 
the  fixed  oil,  which  here  manifefls  itfelf  to  remain  behind  •,  firfl:,  by  the  grofs 
odorous,  bitter,  black  imoke,  that  prefently  turned  into  flame.  Secondly,  by 
the  black  colour  of  the  plant,  beginning  to  burn  by  the  force  of  the  fire  ; 
for  this  black  colour  conilituted  a  coal,  where  the  oil  burnt  by  the  fire  grows 
black,  rarifies,  extends  itfelf  more  upon  the  earth  of  the  plant,  and  difpofes 
it  eafily  to  catch  flame  or  fire.  Thirdly,  by  the  open  flame  rifing  from,  and 
fupported  by  this  black  unftuous  matter,  and  entirely  confuming  this  black 
oil.     And  fourthly,  by  the  fparks  of  fire  which  rem-ained  in  this  coal,  after 
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the  flame  ceafed,  fo  long  as  any  black  undtuous  matter  was  left;  but  when 
this  was  confumed,  no  more  fparkling  could  be  excited  by  art. 

3.  We  hence  fee,  that  this  fixed  oil  cannot  be  feparated  from  a  vegetable, 
without  the  help  of  an  open  fire,  and  a  free  air  ■,  for  if  our  ladle  were  to  be 
filled  with  the  remains  of  the  lecond  procefs,  and  covered  with  an  iron  plate, 
and  then  committed  to  a  violent  fire,  the  plant  would  long  remain  black, 
brittle,  and  bitter,  as  a  coal,  but  never  become  white.  But,  upon  removal 
of  the  cover,  it  will  burft  into  open  flame,  and  fall  down  into  white  alhes. 

4.  That  this  oil  joins  the  terreftrial  elements  of  a  plant  together,  fo  as  to 
make  them  cohere,  but,  when  taken  away,  to  leave  them  incoherent.  For 
although  the  boiling  water  extrafted  fo  much  fait  and  oil  in  our  fecond 
procefs,  yet  the  remains  held  together  as  much  as  before ;  but  when  this  lafh 
oil  was  feparated,  there  remained  not  the  leafl;  cohefion,  but  the  terreftrial 
parts  fpontaneoufly  fell  afunder.  Whence  the  oil  extradled  from  plants  by 
water,  is  not  that  cement  which  gives  them  their  cohefion,  but  this  lafb  or 
moie  fixed  oil.  Poffibly,  therefore,  this  laft  kind  of  confolidating  oil  may 
be  the  fame  in  all  vegetables,  whilil:  that  diflblved  in  the  decoftion  is  pecu- 
liar to  each  fpecies.  Whence  we  have  three  kinds  of  oil  in  vegetables  ;  viz. 
I.  An  oily  froth  ;  2.  The  oil  diirolved  in  the  decoftion  ;  and,  3.  This  con- 
folidating oil,  feparable  only  by  a  naked  fire. 

5.  The  other  part  remaining  in  vegetables  after  decodtion  is  a  mere  fubtile 
earth,  that  neither  coheres  together,  nor  fuffers  any  change  in  the  fire  j 
being  the  fame  in  all  plants,  and  in  every  refpeft  like  the  white  afhes  of 
calcined  animal  fubftances.  And  this  earth  it  is,  which  gives  an  unalterable 
bafis  to  all  vegetables  and  animals  ;  for  the  aflay-mafliers  make  their  tefts 
from  thele  earths,  both  of  plants  and  animals. 

6.  If  water  be  pouied  to  the  afhes  thus  diflblved,  they  recover  fome 
degiee  of  tenacity,  as  we  fee  in  the  making  of  tefts  ;  but  if  mixed  up  with  a 
pi  oper  quantity  of  oil,  they  cohere  more  ftrongly ;  fo  that  earth  and  oil  give 
folidity  to  plants. 

7.  That  all  the  medicinal,  nutrimental,  and  poifonous  virtues  of  plants 
entirely  refide  in  that  part  v/hich  may  be  extrafted  from  them  by  water; 
neither  the  connefting  oil,  when  joined  with  the  earth,  nor  the  earth  alone,, 
having  any  thing  peculiar. 

8.  Therefoie  the  longer,  and  the  more  any  plants  are  dried,  the  more  they 
lofe  of  thefe  virtues.  So  that  if  a  plant  remain  long  expofed  to  the  com- 
mon open  air,  there  will  at  lengdr  be  nothing  of  it  left  befides  an  indolent 
earth. 

9.  And  hence  it  is,  that  plants  remain  unhurt  by  the  moift  air,  dew, 
rain,  and  the  aftion  of  the  fun,  whilft  fed  by  the  earth ;  and  that  the  ut- 
moft  force  of  boiling  water  cannot  deftroy  the  tendereft  flower,  as  being 
unable  to  feparare  this  ultimate  oil  from  the  elementaiy  earth.  The  bafis 
therefore  of  plants  and  animals  is  earth  alone. 

•  '  .  10.  Hence  v/e  fee  that  fait  does  not  refide  in  the  ultimate  folid  texture 
of  plants,  and  therefore  is  in  vain  fought  therein.  And  all  thefe  particulars 
hold  alfo  of  the  ultimate  folids  of  animals. 

u.  The 
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II,  The  free  admiffion  of  air  difpofes  fire  to  feparate  this  ultimate  oil 
from  the  earth  ;  nor  could  fire  alone,  without  air,  have  this  effedl  even  on 
the  tendereft  plant. 


PROCESS     V. 

The  preparations  of  the  third  procefs  afford  f aline  aflxs  by  calcination. 

AFTER  having  feen  the  a6lion  of  the  naked  fire  on  the  remainder  of 
the  plant  of  our  fecond  procefs,  we  are  likewife  to  fee  its  effeft  upon 
the  infufions,  decoiStions,  and  extradls  prepared  in  the  third  procefs  ;  that  fo 
by  comparing  the  effefts  of  the  fourth  and  this  fifth  procefs,  we  may  learn 
the  force  and  aftion  of  fire  upon  plants. 

'  I.  Let  the  extrafts,  prepared  in  the  third  procels,  be  put  into  a  clean 

*  iron  ladle,  fet  over  a  gentle  clear  fire,  and  by  degrees  be  made  perfeftly 
'  dry  :  when  they  will  appear  black,  fliniy,  and  tenacious.  When  brought  to 

*  this  Hate,  and  urged  with  a  ftronger  fire,  they  by  degrees  emit  more  fume, 
'  and,  at  length,  when  the  ladle  begins  to  ignite,  fmell  einpyreumatical,  af- 

*  ford  a  black,  bitter,  and  grofs  vapour,  then  take  flame  i  foon  after,  the 
'  matter  fparkles  in  the  parts  where  it  ftill  remains  black,  and  at  lafl:  falls 

*  into  a  pale,  yellowifli  afh,  tho'  before  it  was  exceeding  black. 

'  2.  Thefe  afhes,  being  in  the  lame  vefiTel  long  continued  on  the  fire, 

*  grow  whitifh,  rem.ain  fixed,  and  become  inodorous  ;  but  of  a  faline,  fiiarp, 

*  lixivious,  and  fomewhat  urinous  tafte  ;  and,  when  tailed,  leave  a  little 
'  earth  upon  the  tongue.  If  diflblved  in  fair  water,  filtred,  infpifiated  and 
'  dried,  they  afford  a  yellowifii  fait,  inclining  to  white,  of  a  Iharp,  fiery, 
'  lixivious,  and  fomewhat  urinous  tafte  ;  but  the  degree  of  fharpnefs,  and 
'  quantity  of  this  fait  diff'er  according  to  the  nature  of  the  plant ;  and  again, 

*  according  to  the  flxength  of  the  fire  employed.' 

The  ufe. 

1.  Boiling  water,  therefore,  dilTolves  the  oil  and  lalt  of  plants,  and  the 
earth  intimately  adhering  in  them  both. 

2.  But  this  oil  being  mixed  with  the  fait  of  the  plant,  into  a  kind  of 
foap,  may  in  the  plant  be  perfeftly  mixed  with  water  ;  whence  the  native 
juices  of  vegetables  are  underftood  to  be  faponaceous. 

3.  When  the  water  is  feparated  from  this  foap,  its  oil,  which  is  inflam- 
.  mable,  being  now  more  urged  by  the  heat,  grows  black,  rarifies,  and  fpreads 

over  the  furface  of  the  fait ;  kindles  into  flame,  confumes,  and  leaves  the 
fait  deprived  of  its  oil.  Hence,  the  matter  is  a  true  vegetable  coal,  confift- 
ing  of  water,  fait,  and  oil. 

4.  This  oil  gave  the  colour  to  the  extradl,  and  a  thick  black  fetid  va- 
pour, and  a  black  colour  in  the  fire,  and  all  the  remaining  odour  ;  this  alone 
being  combuftible. 

5,  Upon 
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5.  Upon  mixing  the  water  of  th'i  firft  procefs,  the  infufion  of  the  fecond, 
and  the  fait  of  the  fifth,  a  compound,  of  confidei-able  medicinal  virtue,  may 
be  obtained. 

6.  When  fharp,  pungent,  alcaline  vegetables,  of  a  volatile  and  fiery  na- 
ture, difcoverable  by  their  forcing  teais  from  the  eyes,  are  made  the  fubjefts 
of  this  procefs,  all  the  fame  particulars  happen  ;  only  fcarce  any  fait  re- 
mains in  the  afhes,  as  being  here  volatile.  We  have  inftances  hereof  in 
onions,  fcurvy-grafs,  horfe-radifh,  muftard,  i3c. 

PROCESS    VI. 

A  recent  -plant J  or  the  remains  of  the  fir fi  procefs^  afford  f aline  afies 

by  calcination. 

«  I.  T3U  T  a  quantity  of  recent  rofemary,  or  the  remains  of  the  firft  pro- 

}^  '  cefs,  into  a  clean  iron  ladJe  ;  fet  it  over  a  clear  fire,  which  is  to 

'  be  flowly  encreafed  by  fmall  degrees;  and  here,  ( i .)  There  will  rife  a 

'  ftrong-fmelling,  watry,  colourlefs,  and  fomewhat  tranfparent  fumeof  rofe- 

'  mary,  which  continues  till  the  plant  begins  to  turn  black.     (2.)  When  the 

'  plant  is  become  blackifh,  there  rifes  a  grofler,  blacker,  ftronger  fcented, 

'  and  empyreumatical  fume  ;  at  which  time  the  whole  appears  black  like 

'  a  coal,  which  now  immediately  takes  flame,  burns  and  ceafes  to  fmoke  ; 

'  then  glows,  fparkles,  and  leaves  a  white  afli,  retaining  the  natural  form  of 

'  the  plant,  as  in   the  fourth  procefs  ;  from  which  the  prefent  hitherto  dif- 

'  fers  in  no  refpeft.     (3.)  Hence  the  oil  of  a  plant  thus  adted  on  by  the  fire 

'  is  always  black  j  whether  it  be  thrown  offhand  agitated  in  the  air,  fo  as  to 

'  form  a  pitchy  fmoke  ;  whether  it  be  extended  and  burnt  upon  the  fait, 

'  earth,  or  both  together  ;  or  whether  this  oily  black  fmoke,  ignited  by  the 

'  fire,  or  rolled  rapidly  round,  conftitutes  flame  -,  from  whence  efcaping,  it 

'  ftill  makes  a  black  foot ;  and  fhews,  that  bright  flame  is  no  more  than  black 

'  oil  refolved  into  fire.     But  as  foon  as  this  unftuous  matter   of  the  plant, 

'  which   at  firft  turns  black  in  the  fire,   is  entirely  confumed,  neither  flame 

'  nor  fiery  fparks  can  be  then  any  way  produced  ;  and  therefore  in  this  ftate 

'  the  whole  remainder  or  afhes  of  ail  plants  appear  conftantly  white.  (4.)  The 

'  aflies  thus  procured  from  the  tender  part  of  a  plant,  exaftly  retain  the 

'  natural  figure  thereof,  after  having  fuftered  all  this  violence  of  the  fire  ; 

'  but  when  fome  very  grofs  part  of  a  vegetable  is  burnt,  the  whole  grows 

'  perfectly  black,  and  becomes  a  coal  ;  that  part  whereof  which  lyes  ex- 

'  pofcd  to  the  air,  being  alone  confumed  at  firft  by  the  fhining  fire,  affords 

'  v/hite  loofe  afties  •,  after  which  the  black  layer  lying  under  the  afhes,  is 

'  again  confumed  by  the  loofe  fire,  and  thus  it  proceeds  fucceflively,  whence 

'  the  figure  of  the  matter  is   at    length    deftroyed  by  burning  ;    becaufe 

'  the  force  of  the  internal  fewel  throws  off  the  external  parts,  now  turned 

'  into  aflies,  from  the  center  outwards,  which  does  not  happen  in  thinner 

'  fubjedls.     (5.)  When  thefe  aflies  are  tafted,  they  are  found  fliarp,  fiery, 

'  lixivious,  and  urinous  upon  the  tongue  :  when  diluted  with  fair  water, 

'the 
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'  the  filtred  liquor  by  evaporation  affords  a  fait  as  iin  the  fifth  procefs, 
'  tho'  in  a  much  lefs  quantity.  The  part  remaining  in  the  filter  is  a  mere 
'  earth,  in  a  large  proportion,  as  in  the  fourth  procefs. 

The  ufe. 

1 .  Hence  it  appears,  that  water  affifled  by  the  force  of  fire,  difTolves  only 
the  juices  of  vegetables,  without  touching  the  folids. 

2.  That  fire  by  itfelf,  has  fcarce  a  greater  efficacy,  and,  when  ufed  alone, 
extrafts  lefs  from  vegetables  •,  as  thus  leaving  their  fait  behind. 

3.  That  water  even  extrafts  much  of  what  is  inflammable,  which  when 
not  extrafted  adds  to  the  combuflible  matter  of  vegetables. 

4.  That  the  faline  part  of  certain  vegetables  is  not  rendred  volatile  by 
this  fire,  tho'  the  oil  is,  which  adheres  thereto. 

5.  That  the  oil  and  fait,  naturally  mixt  in  plants,  are  together  foluble  in 
water,  fo  as  to  remain  united,  tho'  feparable  by  fire. 

6.  Therefore  the  juices  of  plants  and  animals  in  a  healthy  flate  contain  a 
native  foap  ;  but  if  either  the  oil  or  the  fait  be  feparate,  then  their  juices 
become  morbid  ;  which  Hippocrates  obferved  when  he  faid,  things  ix/holefoms 
when  mixt,  may  he  hurtful  when  feparate. 

7.  The  elementary  difference  of  plants  therefore  confifls  in  their  juices 
alone  ;  the  earth  and  cementing  oil  being  common  in  them  all. 


PROCESS    VII. 

Hhe  native  fait  of  ■plants  from  their  freflo  exprefs'd  juice,  by  an  example 

in  fo7'rel. 

I R  O  M  the  foregoing  procefTes  we  learn  the  aftion  of  the  air,  v/ater, 
and  fire,  upon  the  folid  and  fluid  parts  of  plants ;  what  may  be  pro- 
duced from  them  by  means  thereof ;  into  what  they  are  feparable  by  thefe 
inftruments  ;  and  that  a  fixed  fait  may  be  extracted  from  vegetables.  But 
we  are  now  more  carefully  to  examine  under  what  peculiar  form  the  fait 
of  plants  refides  in  their  natural  juices ;  of  what  different  principles  it  con- 
fifls  ;  and  what  are  its  properties  ;  in  order  to  diftinguifh  betwixt  the  ve- 
getable faks  produced  by  nature  in  the  vegetable  kingdom,  and  thofe  pro- 
duced by  chemical  fires  ;  which  is  a  matter  of  importance.  For  nothing  has 
occafioned  groffer  errors  than  the  common  opinion  among  the  chemifts, 
that  falts  e'<:ift  in  plants  fuch  as  they  are  thence  produced  by  a  violent  fire. 
It  is  no  fafe  conclufion  that  a  fait  was  contained  in  a  plant,  becaufe  it  was 
thence  extradled,  by  the  m.eans  of  fire  •,  the  caution  required  in  chemiflry 
will  teach  us  to  argue  thus  ■,  fuch  a  fait  was  extra6ted  from  fuch  a  plant, 
with  fuch  a  degree  of  fire  ■,  therefore  there  was  in  that  plant  a  native  matter, 
which  when  treated  in  this  m:vnner,  afforded  this  fait ;  and  that  a  fat  and  oily 
inflammable  matter,  intunately  united  with  one  that  is  merely  faline,  will 
afford  a  native  fait. 

.  '  (I.)  Take 
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'  (i.)  Take  a  large  quantity  of  broad-leaved  garden  forre!,  in  the  prime 
'  of  its  growth,  a  little  before  it  flowers  ;  let  it  be  gathered  early  in  the 
'  morning,  and  well  walhed  from  its  land  in  fair  water  ;  cut  it,  bruife  it, 
'  commit  it  to  a  clean  linen  bag,  and  fqueeze  out  all  the  juice,  in  a  ftrong 
'  prefs.  This  juice  will  be  very  acid,  green,  and  thick  d&muft.  (2.)  Dilute 
'  it  with  fix  times  its  quantity  of  pure  rain  water,  that  it  may  the  better 
'  pafs  the  ftrainer  ;  now  filter  it  thro'  a  conical  linen  bag,  returning  it  fo 
'  often,  till  at  length  it  becomes  pure,  thin,  and  limpid  •,  at  which  time  it 
'  will  be  gratefully  acid.  (3.)  Put  the  liquor,  fo  purified,  into  wide  glafs- 
'  veficls,  and  infpiflate  it  by  a  very  gentle  boiling,  in  a  place  free  from  duft, 
'  and  over  a  clear  fire,  till  the  remaining  matter  become  almoft  as  thick  as 
'  recent  cream,  and  flrongly  acid.  (4.)  Pour  this  thick  liquor  into  a  clean 
'  urinal-glafs,  which  it  may  fill  up  to  witliin  its  neck,  then  gently  pour  on 
'  the  top  a  little  pure  oil-olive,  to  the  height  of  about  the  tenth  of  an  inch  j 
'  and  thus  let  it  ffand  at  reft  for  eight  months,  upon  the  floor  of  a  cellar. 
'  By  this  mieans,  the  oil  preventing  fermentation,  putrefaction,  and  ropinefs, 
'  a  fait  will  be  produced  refembling  tartar  -,  which  nearly  approaches  to  the 
'  natural  fait  of  vegetables.  (5.)  The  liquor,  therefore,  being  now  poured 
'  off,  let  the  fait  be  a  little  walhed  by  the  quick  and  fudden  affufion  of  cold 
'  water,  to  cleanfe  it  of  its  adhering  flimy  feculencies  ;  then  gently  dry 
'  it,  and  it  will  be  the  native  fait  of  the  plant.  (6.)  This  fait  I  never  found 
'  alcaline,  whatever  was  the  herb  that  afforded  it.  It  was  manifeftly  in 
'  tlie  juice,  but  feparated  itfelf  therefrom,  and  concreted  into  faline  glebes. 
'  Upon  comparing  this  fait  with  that  produced  by  calcination  in  the  fifth 
'  and  fixth  procefs,  there  is  a  great  difference  found  in  the  colour,  talle, 
'  figure,  and  every  phyfical  and  medicinal  effedl.  The  prefent  fait  refembles 
'  the  juice  of  the  plant ;  whilfl  die  other  is  a  creature  of  the  lire,  that  did 
'  not  pre-exift  the  fame  in  the  juice  of  the  plant.' 

2.  This  procefs  may  be  performed  upon  the  juice  of  any  other  fucculent 
i-egetable  ;  but  a  different  fait  will  be  always  produced  according  to  the  dif- 
ferent nature  of  the  plant  employed.  If  the  juices  were  either  manifeftly 
and  purely  acid,  or  acid  with  fome  degree  of  aufterity,  the  fait  will  refem- 
ble  the  tartar  of  acid  auftere  wines.  If  a  perfeftly  fucculent  plant  were 
chofe,  and  neither  acid  or  oily,  as  many  medicinal  ones  are,  the  fait  will 
be  of  another  particular  nature,  perhaps  refembling  nitre.  Such  a  fait  is 
afforded  by  brook-lime,  endive,  fumatory,  dwarf-elder,  grafs,  knot-grafs, 
plantain,  felf-heal,  fuccory,  water-creffes,  v/ater-lilies,  iSc.  Whence  the  juices 
of  thefe  plants  are  greatly  medicinal,  as  abounding  with  this  kind  of  ni- 
trous fait,  fo  as  to  open  inveterate  obftrudions,  refolve  the  black  bilious 
juice,  and  cure  chronical  difeafes.  But  when  the  vifcous  juices  of  vegetables 
are  ufed  in  this  procefs,  as  thofe  of  purflain,  comfrey,  or  the  like,  their 
fait  cannot  be  obtained,  without  a  previous  fermentation  to  diffolve  their 
tenacity.  In  like  manner,  all  the  juices  abounding  with  oil  are  unfit  for 
this  purpofe  ;  for  tho'  they  contain  a  fait,  yet  it  is  lb  entangled  with  the 
tenacious  oil,  as  to  prevent  its  viniting  with  the  particles  of  its  own  nature, 
and  forming  cryftals  ;  for  oil  always  prevents  the  cryftallization  of  falts  ;  and 
again,  plenty  of  oil  occafions  a  lofs  of  fait,  and  vice  verfd,  as  well  in  animals 

as 
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as  vegetables ;  on  which  account  thofe  falts  are  not  eafily  obtained  from  fuch 
aromatic  plants  as  abound  in  oil  and  balfam. 

'The  ufe. 

Hence  we  learn  the  nature  of  the  fait  thus  obtained,  as  it  is  native  in 

plants.  It  is  foluble  in  water,  compounded  of  oil  and  fait,  frequently  acid, 
.  and  never  alcaline :  for  when  it  is  alcaline,  it  flies  off  in  the  boiling  and 

infpiflation.  It  is  moderately  fixed,  and  eafily  changed ;  it  mixes  with  the 
juices,  and  enters  many  of  the  fine  veflels  of  the  body  ;  where,  dierefore,  it 

may  exert  its  virtue.  When  dried,  it  in  fome  meafure  burns  in  the  fire,  like 
.the  infpiflated  matters  of  our  fourth  procefs,  and  afterwards  goes  into  fait, 

like  that  of  our  fifth  and  fixth  procefs. 

PROCESS     VIII. 

7he  native  fait  or  tartar  of  vegetables,  from  their  fermented  juice. 

'  (i-)  ^  I  "'HE  expreffed  juices  of  ripe  fummer  fruits  being  perfectly  fer- 
X  '  mented,  and  fo  become  wine,  depofite  their  fseces,  or  lees 
'  barely  by  {landing,  and  thus  become  bright.  If  now  this  wine  be 
'  drawn  into  a  clean  veflel,  and  fuftered  to  reft  for  a  long  time,  it  produces 
'  in  its  body  little  lliining  Iharp  corpufcles,  moving  about  therein.  Thefe 
*  corpufcles  difperfing  themfelves  from  the  wine's  center  of  gravity  to  every 
,'  point  of  the  furface,  at  length  touch,  and  fix  themfelves  to  the  fides  of 
'  the  cafk,  and  thus  crufl:  them  all  over,  wherever  the  wine  reaches.  By 
'  degrees  the  liquor  depofites  more  of  this  matter,  which  eafily  flicks  to 
'  the  former,  whereto  it  feems  to  be  attrafted,  till  at  length  the  v/hole  body 
'  of  the  wine  contains  no  more  of  it.  After  this,  if  the  wine,  thus  grown 
'  milder,  be  drawn  off  into  another  cafk,  and  frelh  wine,  fined  down  as 
'  before,  be  put  into  the  cafk  that  was  emptied,  but  ftill  remains  lined 
'  with  its  cruft,  the  fame  kind  of  matter  will  be  fooner  generated,  and 
'  grow  to  the  former  crufl,  which  more  powerfully  attracts  it.' 

(2.)  This  appears  to  be  the  true  generation  of  that  ftrange  production, 
which  is  the  genuine  faline  cryftals  of  the  wine,  tho'  not  like  other  faline 
cryftals  found  only  in  the  bottom,  but  equally  all  round  the  fides  of  the 
containing  veffel.  This  fubftance  is  in  many  reipefts  different  from  the  lees 
of  wine,  tho'  it  feems  nearly  of  the  fame  nature  ;  but  it  is  more  fubtile,  more 
pure,  lefs  earthy,  lefs  feculent,  lefs  uncluous,  more  difficultly  foluble  in 
water,  and  of  a  more  acid  t^fle.  The  Germans  call  it  by  a  very  proper 
name,  wine-Jlone,  but  the  chemifts,  lefs  properly,  tartar.  There  is  a  great 
difference  in  it,  according  to  the  nature  of  the  wine  •,  the  acid  auftere  kinds 
whereof  afford  more,  but  the  fweet  and  oleaginous  lefs.  The  wines,  that 
have  their  fermentation  flopt  before  it  was  completed,  afibrd  a  lefs  quantity, 
and  thofe  perfeftly  fermented  and  become  thin,  a  greater ;  as  RheniJJj  wine 
for  example.     The  tartar  of  red  wine  is  red,  and  of  white  wine  white. 

Vol.  II.  "  E  Tks 
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The  ufe. 

1.  This  is  another  way  of  obtaining  the  natural  fait  of  vegetables ;  which 
fait  is  always  acid  and  oily.  It  is  eafily  changed  into  an  alcali ;  it  diflblves 
neither  in  water,  wine,  nor  vinegar,  without  heat,  but  remains  like  a  ftone 
therein  ;  and  like  a  ftrong  veffel  contains  within  its  cruft  the  wine  from 
whence  it  fhot.  It  requires  a  boiling  heat  before  it  will  perfe6tly  diffolve 
in  water ;  and  then  again,  as  foon  as  the  water  begins  to  cool  it  immedi- 
ately begins  to  become  folid  in  the  water,  and  is  then  called  cream  or  cryftal 
of  tartar.  It  requires  twenty  times  its  quantity  of  water  to  diflblve  it  per- 
feftly.  It  generates  more  elallic  air  in  burning  than  any  other  l<jiown  body, 
and  yields  a  vapour  that  can  no  way  be  confined.  It  is  a  great  correftor 
in  thofe  bodies  which  abound  with  a  fharp  bilious  putrid  matter  -,  and  hence 
becomes  an  approved  remedy  in  acute  difeafes.  It  cleanfes  the  firft  palTages, 
without  much  difturbing  the  more  internal  parts.  With  a  corrupt  acrimo- 
nious matter  it  lofes  its  acidity,  changes  into  a  very  foluble  fubftance,  and 
hence  becomes  a  good  aperative  remedy.  Its  other  properties  will  appeal", 
when  we  come  to  treat  of  it  hereafter  {a). 

2.  We  may  hence  underftand  what  fait  that  is,  which  refides  in  the  na- 
tural or  fermented  juices  of  vegetables ;  but  we  fliall  fliew  in  our  55th  pro- 
cefs  that  thefe  falts,  fo  generated,  are  eafily  relblved  by  art  into  highly  elaf- 
tic  air,  a  tartilh  water,  a  tartifli  and  ftrong  fmeliing  fpirit,  an  oil  the  molt 
volatile  of  any  hitherto  known,  a  grofs  and  fixed  oil,  a  black  alcaline  coal, 
an  excellent  alcali,  and  an  earth.  Salts,  therefore,  do  not  exift  pure  in. 
plants,  but  are  always  mixt  with  other  matters.  And  hence  we  may  begin 
to  underftand  the  nature  of  the  chemical  analyfts  of  vegetables. 

PROCESS     IX, 

SaRfrom  recent  rofemary,  calcinedy  after  the  mamier  of  Tachenius, 

U  T  a  quantity  of  recent  green  rofemary,  with  its  leaves  and  ftalks, 
'  into  a  large  deep  and  clean  iron  pan  ;  place  an  iron  plate  on  the 
top,  fo  as  to  prefs  down  the  plant,  and  perfe6lly  cover  the  veflel ;  which 
being  thus  fet  on  a  moderate  fire  gently  encreafed,  is  at  length  to  be  ig- 
nited. Thus  the  plant  will  fmoke,  fmell  ftrong,  and  be  turned  to  a  black 
coal.  Add  more  frefh  rofemary  to  what  is  already  burnt ;  cover,  comprefs, 
and  proceed  as  before,  till  this  alfo  is  turned  to  a  coal,  and  repeat  the 
operation  till  a  fufficient  quantity  is  obtained.  In  the  whole  of  the  procefs 
the  plant  muft  be  carefully  prevented  from  taking  flame,  by  covering  the 
vefiel  clofe,  and  perfedly  excluding  the  air,  which  as  foon  as  ever  it 
enters,  the  flame  burfts  out.  This  operation  is  called  clofe  calcination ; 
and  the  flower  it  is  performed,  the  better  it  fucceeds.    The  plant  will  now 

[a]  See  procefs  54,  SS' 

♦  be 
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be  very  black,  and  crifp,  and  bitter  •,  fo  that  if  boiled  with  water  it  makes 
a  bitter  liquor,  that  will  fcarce  yet  afford  any  fait,  but  tafles  empyreuma- 
tical,  and  proves  fudorific  ;  whence  by  fuch  burning  of  a  plant  -into  a  coal, 
the  fait  hardly  appears  either  in  the  lixivium,  or  by  the  tafte. 
'  2.  And  now  let  the  iron  cover  be  removed,  and  the  pot  with  the 
fcorched  matter  remain  on  the  fame  fire,  when  as  foon  as  the  free  air  is 
admitted,  the  black  mafs  will  begin  to  ignite,  and  eafily  take  flame  ;  but 
this  is  carefully  to  be  prevented,  and  the  ignition  to  be  kept  up  by  a 
due  regulation  of  the  fire.  As  foon  as  the  upper  part,  contiguous  to  the 
air,  has  fparkled  for  fome  time,  it  ceafes  to  be  ignited,  and  then  prefently 
turns  white,  but  the  parts  buried  under  thefe  white  ones  remain  black, 
and  ignited  ;  whence  the  whole  n:iatter  is  to  be  carefully  ftirred  with  an 
iron  rod  ;  that  all  thefe  parts  being  fuccefPively  expofed  to  the  air  may 
grow  white  -,  fo  that  at  length  the  ignition  being  general,  the  ftirring 
perpetual,  and  the  whole  expofed  for  a  proper  time  both  to  the  air  and 
fire,  it  may  be  changed  into  one  fimilar  white  mafs,  which  will  then  ap- 
pear fmall,  ponderous,  and  univerfally  white  •,  and  then  there  will  appear 
no  more  fparkling,  tho'  the  fire  were  increafed.  But  if  a  fingle  leaf 
fhould  flill  remain  black,  it  would  immediately  fparlde,  upon  feeling  the 
air,  as  before.  When  the  whole  fubjeft  is  thus  made  white,  it  has  a 
fharp,  urinous,  and  faline  tafte,  which  never  becomes  pure  in  the  plant, 
fo  long  as  any  blacknefs  adheres  to  it  •,  this  being  no  other  than  mere  oil 
that  fhould  be  confumed  by  the  fire,  and  when  it  is  totally  confumed,  the 
fait,  which  remains  untouched  by  the  fire,  begins  to  appear  naked.  Whence 
we  have  it  farther  confirmed,  that  the  oil  muft  be  confumed  before  the 
fait  can  be  prepared. 

'  3.  Let  the  aihes,  fo  procured,  remain  for  an  hour  or  two  over  the  fire, 
fo  as  to  be  kept  perpetually  ignited,  and  ftirred  with  an  iron  rod.  And 
when  thefe- three  particulars  are  rightly  performed,  then  is  the  calcination 
of  vegetables  finifhed  for  preparing  the  fait  of  Tachenius.  And  here  this 
flifled  a6tion  of  the  fire  drives  oft'  the  water,  intimately  unites  the  fait  and 
the  oil  into  a  faponaceous  fubftance  ;  tho'  it  is  ftill  mixt  with  a  large  pro- 
portion of  very  fubtile  earth. 

^  4.  Put  thefe  afhes  into  a  clean  iron  vefTel,  along  with  fix  times  their 
weight  of  pure  rain  water,  and  boil  them  over  the  fire,  frequently  ftirring 
them  with  an  iron  ladle.  The  floating  liquor  will  thus  become  fharp,  lix- 
ivious,  and  faline,  by  imbibing  the  fait  out  ot  the  allies,  and  leaving  the 
earth  at  the  bottom.  Let  this  liquor  be  ftrained  hot,  till  it  becomes  per- 
feftly  clear,  and  afterwards  be  kept  under  the  title  of  the  lixivium  of 
Tachenius's  fait.  The  earth  remaining  at  the  bottom,  of  the  vefTel,  and  in 
the  flrainer,  being  boiled  with  frefh  water,  affords  a  lixivium,  tho'  this  ,  ' 
contains  lefs  fait,  and  rather  approaches  the  acrimony  of  lime  ;  it  may  be 
ftrained  and  mixed  with  the  former.     The  remaining  earth  may  ftill  be 

■  boiled  with  frefh  water,  and  the  liquor  treated  as  before,  till  the  water 
•  comes  off  as  infipid  as  it  was  poured  orr.     The  latter  lixiviums  may  be 

■  either  filtred  and  preferved,  or  elfe  thrown  away  as  ufelefs.     Let  the  pure 
'  jearth  that  remains  be  ftirred  well  with  rain  water,  and  the  turbid  part 

E  2  '  poured 
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*  poured  off;  this  operation  being  repeated,  till  nothing  but  fand  remains  af 

*  the  bottom,  which  may  thus  be  perfedtly  feparated  from  the  tnle  afhes  mixC 
'  with  the  water.  Let  the  earth  fubfide  from  the  muddy  waters,  and  be 
'  afterwards  dried  :  it  will  be  the  pure  elementary  and  almofl  virgin  earth 
'  of  vegetables,  and  proper  for  making  of  tells. 

'  5.  Let  this  pure  lixivium  be  boiled  in  a  clean  iron  velTel,  till  it  be- 
^  comes  perfedly  dry ;  obferving  to  ftir  it  continually  at  the  laft,  left  it  ftick 
'  too  much  to  the  vefiel.  The  fait  it  thus  leaves  will  be  Iharp,  fomewhat 
'  alcaline,  brownifh,  and  gradually  relent  in  the  air  :  tho'  not  io  readily  as 
'  perfe6t  alcaline  fait.  The  browner  this  fait  is,  the  better  it  was  prepared  j- 
'  as  having  more  of  the  oil. 

'  6.  This  fak  being  put  into  a  clean  crucible,  and  ^tl  in  the  fire  till  the 
'  crucible  be  well  ignited,  eafily  flows  like  water,  or  much  fooner  tlian  true 
'  alcaline  fait,  and  fliould  now  be  poured  out  upon  a  clean  copper  plate  : 

*  and  this  is  the  pure  vegetable  fait  of  T'achenius. 

'   7.  If  it  be  required  purer,  it  may  be  expofed  to  the  moift  air,  or  diflblveci 

*  in   fair  rain  water,  then  filtred  and  evaporated  to  a  pellicle  ;  when  being 

*  fet  in   a  quiet   place,    it  will   fhoot  into  pure   faline   cryftalline  glebes. 

*  Thefe  fairs  contain  not  acrid  alcali,  but  the  oil  of  the  plant  here  mixed 
'  with  the  alcali,  renders  it  a  milder  fait.  But  we  are  not  to  expedt  the 
'  particular  virtue  of  the  plant  in  the  fait  thus  prepared  ;  for  this  is  driven 
'  away  by  the  fire  along  with  the  volatile  prefiding  fpirit  ;  and  therefore  the 
'  commoneft  herbs,-  if  but  rich  in  lalt,  being  thus  treated,  yield  this  pre- 
'  pararion  as  perfeft  as  the  dearer  •,  their  medicinal  effefts  being  certainly- 
'  the  fame.  But  the  colour  ot  this  fait  is  eafily  changed  in  the  melting,  if 
'  any  coal  fhould  fall  into  it,  upon  which  a  lead  colour  would  immediately 
'  enfiie,  and  prove  different  according  to  the  quantity  of  the  coals.' 

The  uje. 

1.  Thefe  falts  are  not  corrofive  or  fiery,  but  of  a  fallne  nature,  compound'- 
ed  of  oil  intimately  mixed  with  corrofive  alcali  by  the  fire  :  and  they  recede 
the  more  from  corrofive  fiery  alcali,  and  prove  the  more  medicinal,  the 
longer  the  plant  was  torrified,  and  the  more  the  air  was  excluded. 

2.  They  are  not  therefore  fo  oppofite  to  acids,  as  to  deftroy  fo  large  a 
quantity  of  them  as  fixed  alcalies  will  ;  but  if  rightly  prepared,  they  may  in 
lome  meafure  fupply  the  want  of  fea-falt  for  ordinary  ufes.  Thus  Varro  re- 
lates of  certain  people  upon  the  Rhine,  that  they  ufed  fait  prepared  from 
certain  wood-coals  calcined,  inftead  of  fea-falt  {a). 

3.  If  thefe  falts  be  long  expafed  in  open  vefieJs  to  the  external  air,  they 
attraft  moiftvire  and  difiTolve,  tho'  much  more  difficultly  and  fiowly  than  pure 
alcali ;  but  they  readily  diffolve  in  water. 

4.  They  alfo  readily  mix  with  all  the  juices  of  the  body,  even  with  the 
fat  and  infpiffated  bile,  by  means  of  the  vital  heat,  and  the  adion  of  circu- 
lation. 

[a)  See  Vari-o  de  re  ruflica^  lib.  i,  cap.  7, 

c.  Hence 
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5.  Hence  they  may  be  received  into  the  blood-vefTels,  and  thofe  of  the 
ferum,  milk,  lympha,  urine,  iweat  and  bile,  but  not  into  the  nerves. 

6.  By  the  help  of  mixture,  heat,  diluting,  and  the  vital  motion,  they 
may  diflblve  many  coagulations,  particularly  thofe  found  in  the  juices  of  the 
body  ;  efpecially  if  affifted  by  exercife,  fri<fiuons,  and  riding  :  but  they  do 
not  eafily  dilTolve  the  ftone  in  the  bladder,  as  a  menftriium,  tho'  they  leflen 
it,  by  means  of  the  motion  and  mechanical  fri^flion  whi-ch  they  increale  in  the 
body,  and  principally  in  the  urinary  paffages.  Neither  can  they  reach  the 
difeafes  feated  in  the  nervous  fluids,  and  therefore  do  not  direftly  cure  the 
confirmed  gout :  in  other  refpedts,  when  diluted  with  hot  water,  and  agita- 
ted by  the  motion  of  the  body,  they  penetrate  deep  into  it. 

7.  When  thefe  falts  are  received  and  mixt  with  the  juices  of  the  body, 
they  have  a  corrofive  effeft,  tho'  not  deflru£live,  but  fharper  than  the  natu- 
ral :  whence  they  flimulate  the  more  fenfible  parts  of  the  nerves,  and  excite 
them  to  perform  their  vibrations  with  more  than  ordinary  force ;  on  which 
account  they  are  highly  ferviceable  in  fluggifh  hypochondriacal  and  hyfterical 
diforders,  and  fuch  as  arife  from  mere  inadlivity. 

8.  They  therefore  have  extraordinary  effefts  in  opening  the  obftrufted 
veffels  of  the  body,  whilft  they  agitate  the  nervous  fyitem,  and  at  the  fame 
time  diflbive  the  grofier  matters,  and  urge  every  thing  in  their  way  with  a 
weight  and  force  greater  than  thofe  of  the  natural  falts  of  the  body. 

9.  And  hence  they  exert  their  virtue  in  promoting  all  the  fecretrons  and 
excretions  ;  'for  as  they  eafily  render  the  fluids  more  thin,  and  clear  the  cai- 
vities  of  the  veflTels,  they  at  the  fame  time  ftimulate  both  the  fluids  and  the 
folids  ;  and  therefore  equally  excite  the  true  caufes  of  the  motion  of  the  juices 
thro'  the  vefl"els,  whereon  all  fecretion  and  excretion,  in  every  part  of  the 
body,  depend, 

10.  Hence  appears  why  they  are  fudorific  ;  fince  it  is  certain  that  the  fweat 
naturally  contains  the  native  falts  of  the  body,  and  depofites  them  upon 
the  external  furface  of  the  flcin,  thro'  the  minute  open  arteries  in  the  cuti.- 
cula ;  whence  there  is  a  paflage  open  for  thefe  falts  even  to  the  fkin, 
whereto  the  faculty  of  excretion  reaches,  as  is  clearly  maniieft  by  experi,- 
ijients. 

11.  Thefe  falts  are  remarkably  diuretic,  for  the  kidneys  are  fo  formed 
as  to  difcharge  the  fuperabundant  falts  out  of  the  body  ,  as  evidently  ap- 
pears from  this,  that  the  urine  is  the  moft.  faline  of  all  the  animal  juices  : 
whence  the  operation  of  thefe  falts  is  in  nothing  more  evident,  than  in  pro- 
moting a  difcharge  of  urine,  and  at  the  fame  time  cleanfing  the  humours 
from  any  peccant  foulnefs. 

12.  They  alfo  loofen  the  belly,  refolve  concretions^,  open  the  paflages, 
and  expel  all  fluggiih  matters.  The  coftivenefs  of  hypochondriacal  men  can 
be  no  way  better  remedied  than  by  a  well  regulated  and  a  well  direfted  ufe 
hereof,,  continued  for  fome  fufficient  time  :  for  in  this  reipeft,  thefe  falts 
have  this  extraordinary  and  particular  virtue,  that  when  coftivenefs  is  once  re- 
medied by  their  means,  it  does  not  return  ;  which  is  not  the  cafe  of  other  pur- 
gatives. The  whole  bilious  fyftem,  the  liver,  the.fpleen,  the  bladder,  the 
biliary  duds,  and  the  vena  forta  have  fcarce  a  fafer  and  more  eifeduai  re- 
medy 
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medy  to  relieve  and  help  them.  Certainly  this  lixivious  foap  diflblves  the 
vifcid  obilrudions  of  the  paflages,  and  cleanfes  them  without  violence  ■,  fo 
that  by  their  means  may  be  obtained  that  coftion  or  preparation  of  the  hu- 
mours, recommended  by  Hippocrates,  before  they  ought  to  be  difcharged. 

13.  Hence  we  Ihould  obl'erve  the  curative  virtue  of  thefe  falts  in  all  thole 
chronical  difbempers,  attended  with  a  mere  torpidity  of  the  fpirits,  a  lluggifh 
laxity  of  the  fibres,  an  inadlive  thicknefs  of  the  juices,^  without  a  putrid 
acrimony,  an  acid  fharpnefs  from  a  weaknefs  of  the  vital  faculties,  and  a 
coagulation  from  any  thing  acid  or  auftere.  Certainly,  a  large  number  of 
difeafes  proceed  from  thefe  caufes ;  whence  the  cure  of  many  chronical  cafes 
may  be  effefted  by  thefe  falts,  which  deftroy  acids,  turn  them  neutral,  then 
ftimulate  by  this  new  virtue,  and  diflblve  vifcidities.  But  we  muft  not 
rallily  imagine  their  ufe  always  proper  and  innocent :  it  is  adding  oil  to  the 
fire  to  give  them  in  putrid,  bilious,  alcaline  diforders,  attended  with  great 
commotions,  and  great  heats  thence  arifing.  They  are  alfo  prejudicial  to 
thofe  of  fo  weak  a  conftitution,  as  not  to  be  able  to  bear  their  effect,  or 
to  fuftain  with  fafety  the  motion  they  excite,  and  likewife  where  the  body 
already  abounds  with  falts. 

The  method  of  ufing  thefe  falts  in  medicine. 

1 .  They  are  to  be  taken  upon  an  empty  ftomach,  after  digeftion  is  per- 
formed, and  therefore  ten  hours  from  the  laft  meal.  Their  dofe  is  from 
four  grains  to  two  drams,  or  more,  according  to  the  difcretion  of  the  phy- 
fician,  and  the  difference  of  intention. 

2.  They  muft  be  diluted  with  a  large  proportion  of  water,  lefl:  they 
ihould  otherwife,  upon  their  firft  contaft,  hurt  the  jaws,  the  throat,  or  the 
flomach  :  let  therefore  a  dram  of  the  fait  be  diffblved  in  nine  ounces  of  com- 
mon water  ;  for  thus  they  will  aft  like  thofe  mineral  waters,  which  have  their 
effeft  by  means  of  a  little  foffil  fait  in  a  large  quantity  of  water. 

3.  If  the  defign  be  to  purge,  let  the  patient  over  night  take  three  pills, 
confifting  of  nine  grains  of  wdS^^di  focotrine  aloes,  or  half  a  dram  of  the  pilul<e 
Rufi  ;  let  him  rife  early  the  next  morning,  and  walk  a  little  in  the  cool  air, 
but  prevent  fweating,  and  drink,  whilft"  he  is  walking,  a  proper  quantity  of 
the  liquor,  divided  into  five  or  fix  dofes ;  which  will  have  an  excellent  ef- 
feft,  and  purge  and  relieve  without  debilitating.  This  is  the  true  cure  for 
the  coftiveneis  of  the  ftudious ;  and  is  able  to  extirpate  deep  rooted  difeafes 
that  yield  to  no  other  purging. 

4.  If  the  kidneys  and  blood-vefiels  are  to  be  cleanfed,  proceed  as  before, 
only  omit  the  aloes  in  the  evening,  and  let  the  loins  and  hypochondria  be 
more  covered  than  the  reft  of  the  body  ;  the  patient,  between  whiles,  drink- 
ing a  difh  of  tea  or  coffee. 

5.  When  the  intention  is  to  fweat,  let  the  patient  take  the  liquor  in  the 
morning  in  bed,  after  the  fame  manner ;  drinking  after  every  draught  fome 
■gentle  fudorific  ;  fuch  as  the  decoftion  of  burdoc  root,  the  five  opening 
roots,  faunders,  fafllifras,  tea  or  coffee,  and  let  the  fweating  be  continued  in 
proportion  to  the  diftemppr ;  the  body  remaining  fufficiently  covered. 

6.  In 
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6.  In  order  to  cure  ftubborn,  or  autumnal  intermittents,  whether  tertian 
or  quartan,  with  thefe  falts  of  'Tachenius  ;  let  the  patient  be  purged  with  them 
according  to  the  above  direftion  for  two  or  three  days  fucceffively.  Then 
four  hours  before  the  lit  is  expefted,  let  him  be  ftrongly  fweated  in  the 
manner  juft  mentioned,  about  the  time  of  the  fit.  And  thus  ftubborn 
agues  are  happily  cured  :  and  in  this  particular  the  folution  of  thefe  falts 
excels  the  Spaw,  or  other  chalybeate  mineral  waters. 

P  R  O  C  E  S  S     X. 

Tachenius'j  falf  from  a  dry  plant  calcined ;  by  an  example  in  carduuSi 

henediSltiS.. 

F  this  plant  be  fcorched  by  fire  to  uniform  black  coals,,  with  the 
'  fame  apparatus  as  in  the  ninth  procefs ;  and  a  large  quantity  thereof^ 
'  be  then,  in  an  iron  pan,  fet  over  a  clear  fire,  and  turned  into  uniform. 
'  white  aihes,  without  fuffering  any  flame  to  appear,  and  thefe  allies  be 
'  afterwards  a  little  calcined,  then  made  into  a  lixivium,  which  being  filtred^ 
'  reduced  to  fait,  and  at  length  fufed,  there  will  a  fait  be  obtained,  like. 

*  the  former,  made  from  a  green  plant. , 

^he  ufe. 

Since  the  oil  and  the  fait,  which  plants  have  in  common,  are  combined' 
together  in  thefe  falts,  without  retaining  the  fpecific  virtue  of  the  fubjed:,  it 
is  of  little  fignificance  from  what  plant  they  are  prepared.  Whence  cheap 
and  refufe  vegetables  Ihould  be  ufed  for  making  it.  Thus  dried,  bean-ftalks, 
for  example,  being  thrown  on  aheap,  and  preffed  down  by  iron  plates,  and 
fcorched,  in  our  method,  by  a  gentle  fire,  will  afford  a  fait  of  the  fame  vir- 
tue, at  a  much  eafier  price,  and  therefore  principally  to  be  recommended. 
But  it  has  no  peculiar  m.edicinal  virtue,  tho'  Paracelfus  particularly  prefers 
it  before  others  in  the  cafe/  of  the  ftone.  We  fhould  only  objerve  not  to 
choofe  the  plants  for  this  purpofe  too  old,  or  too  dry,  becaufe  they  would: 
thus  afford  little  fait,  and  not  be  worth  the  laboiu" ;  tho'  otherwife  the  fait; 
is  fooner,  eafier,  and  cheaper  prepared  from  dry  fubjefts. 

P  R  O  C  E  S  S    XI, 

The  fait  from  a  calcined  recent  vegetable,  i?i.the  common,  method,  of  the 
trading  chemijls,. 

"'AKE  any  recent  plant  abounding  in  faline  matter,  as  wormwood, 
'  carduus  benedidtus,  fern,  kali,  bean-ftalks,  or  the  like-,  dry  them 
'  in  a  warm  air,  fhake  off  their  adhering  fand  and  earth  as  much  as  poffiblej 

*  bind  them  into  large  bundles,  and  lay  them  on  an  heap  upon  a  brick. 

*■  pavement  %, 
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'  pavement ;  then  light  it  in  the  open  air,  and  fufFer  it  to  burn  with  a  clear 
'  crackling  flame  -,  throw  more  bundles  fucceflively  upon  the  ignited  afhes, 
*  till  the  whole  quantity  intended  be  burnt  to  uniformly  white  alhes,  as  they 
^  will  foon  become  by  keeping  them  conftantly  ftirred  with  an  iron  rod. 
'  Thefe  afhes,  being  fifted,  are  thofe  fold  by  the  people  who  gather  medi- 
'•  cinal  herbs  for  pharmaceutical  ufes.  Tho'  the  phsenomena  of  this  procefs 
'  are  comm.on,  yet  they  deferve  to  be  carefully  obferved :  and  firft,  when 
'  the  plant  is  thrown  upon  the  fire,  it  emits  a  Imoke,  which  by  degrees  be- 
^  comes  more  denfe  and  black ;  and  when  thickeft,  blackeft,  and  in  greateft 
'  motion,  the  flame  fuddenly  breaks  out  like  lightning.  An  extremely  lucid 
fire  now  plays  in  the  flame,  where  no  figns  of  the  leaft  fmoke  or  black- 
nefs  appear.  But,  2diy,  the  furface  of  the  flame,  as  well  the  top  as  the 
fides,  emits  a  black  fmoke,  with  which  they  are  furrounded,  as  appears, 
by  holding  a  piece  of  white  paper,  or  clean  linen,  above  the  flame.  3dly, 
It  is  remarkable,  that  the  blackeft  denfeft  fmoke,  whirl'd  in  a  vortex  with 
great  velocity,  fo  nearly  approaches  to  the  flame,  which  immediately  breaks 
out,  as  fcarce  to  differ  from  it  -,  and  when  upon  any  caufe  the  flame  ceafes, 
whilft  black  coals  ftill  remain  in  the  fewel,  black  fmoke  immediately  fol- 
lows the  flame  ;  and  thefe  interchanges  of  flame  and  fmoke  may  be  often 
repeated.  4thly,  A  flame  may  be  made  fo  long  as  much  blacknefs  re- 
mains in  the  burnt  lijhjeil:,  efpecially  by  the  force  of  a  blalt  -,  but  there 
will  always  be  lefs  flame  and  fmoke,  the  lefs  blacknefs  there  is ;  nor  is 
there  ever  any  ftrong  flame  before  a  blacknefs  appears  in  the  fewel.  5thly, 
When  the  blacknefs  begins  to  be  much  confumed,  no  more  flame  can  be 
excited  •,  but  ignited  Ihining  fparks  appear  in  every  black  particle,  tho' 
without  any  vifible  fmoke.  Perhaps,  therefore,  fmoke,  flame,  fparks,  the 
oil  of  the  fewel,  and  the  black  part  of  the  coals  difler  very  little  in  their 
matter  ;  for  as  foon  as  ever  all  the  blacknefs  is  confumed,  neither  fmoke, 
nor  flame,  nor  fparks  remain.  Perhaps,  the  difference  is  folely  owing  to 
the  greater  quantity  of  the  fire,  and  more  rapid  rotation  of  the  oil  thepce 
proceeding.  The  fait,  procured  from  thefe  aflies  by  the  method  above 
mentioned,  is  much  more  fharp,  alcaline,  and  fiery,  and  therefore  more 
corrofive,  more  oppofite  to  acids,  and  inorg  difpofing  to  putrefadlion.' 

^he  life. 

Hence  we  learn  the  difference  of  falts  produced  by  fire,  according 
to  the  different  methods  wherein  it  is  applied,  and  are  furnifhed  with 
new  inftruments  of  medicine  and  chemiftry  of  an  alcaline  nature,  but  not 
pure  alcalies  -,  it  is  alfo  manifeft  that  of  all  the  falts  hitherto  explained,  the 
falts  produced  by  this  laft  method  differ  by  much  the  leaft  from  one  ano- 
ther, and  therefore  may  be  prepared  from  any  number  of  mixed  plants  fit 
for  the  purpofe  :  for  the  falts  mixed  together  cannot  be  diftinguifhed  from 
the  fait  of  any  one  plant,  whence  the  cheapefl  forts  are  as  fit  for  this  pur- 
pofe as  the  deareft. 
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PROCESS    XII. 

'^he  fixed  corrqftve,  fiery,  ale  aline  fait  of  vegetables,  and  its  liquor^  or 
oil  per  deliquium. 

*  I.  nr^AKE  any  recent,  full  grown,  fucculent  and  green  plant  gathered 

JL     '  in  the  fpring,  and  burn  it,  as  for  making  Tachenius^  fait,  to  afties, 

*  which  will  thus  afford  a  large  proportion  of  alcali,  when  treated  according 

*  to  the  9th  and  loth  procefs. 

'  2.  Or,  becaufe  the  increafe  of  the  quantity  will  fcarce' anfwer  the  trouble 
'  and  expence,  let  it  be  burnt  according  to  the  nth  procefs. 

'  3.  Put  the  afhcs  into  a  large  earthen  velTel,   and  fet  them  over  a  ftrong 

*  fire  to  ignite,  taking  care  to  prevent  their  fufion,  becaufe  then  they  would 

*  run  into  glafs,  and  afford  no  fait ;  otherwife,  the  longer  they  are  thus  cal- 

*  cined,  the  ftronger  alcali  they  yield  •,  but  then  the  alcali  thus  produced  and 
'  made  ftronger,  is  the  more  difpofed  to  dilfolve  the  earth  wherewith  it  is 
'  joined,  and  fo  become  glafs,  and  thus  immediately  lofe  all  its  alcaline  na- 
'  ture  :  for  the  fire  melting  the  fixed  parts  of  vegetables  mixes  them  togc- 
'  ther,  and  converts  them  into  a  fixed,  tranfparent  and  perfedly  taftelefs 
'  gem,  which  is  afterwards  long  unalterable,  and  apparently  fimple  :  whence 
'  the  moft  ancient  commentators  on  the  bible  have  wrote,  that  at  the  laft 
'  day,  the  frame  of  the  world  fliall  be  difTolved  by  fire, and  turned  into  glals. 
'  And  if  the  fire  be  continued  too  long,  or  raifed  too  high,  a  fmall  quantity 
'  of  true  glafs  is  often  found  at  the  bottom  of  the  velTel. 

'  4.  Let  thefe  alhes  boil  in  an  iron  pot  with  four  times  their  weight  of 
'  rain  water,  then  ftanding  to  fettle  for  half  an  hour,  that  the  lixivium  may 
'  become  clear,  pafs  it  thro'  a  thick  linen  ^o  often,  till  it  appears  perfeftly 

*  tranfparent.  Boil  the  fsces  again  with  frelh  water,  often  ftirring  them 
'  with  an  iron  rod,  and  mix  this  lixivium,  prepared  as  before,  along  with  the 
'  former.  Now,  keeping  back  the  fseces,  boil  the  pure  lixiviums  in  a  clean 
'  and  bright  iron  pot,  till  they  begin  to  acquire  nearly  the  confiftence  of 
'  honey.  Then  ftir  the  whole  ftrongly  with  an  iron  ladle  to  prevent  its  grow- 
'  ing  to  the  pot  in  the  drying  ;  for  if  it  be  once  fixed  thereto,  it  cannot  af- 

*  terwards  be  got  off.  When  it  becomes  almoft  dry,  the  heat  being  in- 
'  creafed,  and  the  greateft  part  of  the  water  difcharged,  the  matter  fudden- 
'  ly  fwells  and  rarifies,  from  the  great  increafe  of  the  heat  for  want  of  the 
'  water  difcharged  ;  whence,  unlefs  carefully  prevented  by  ftirring,  the  mat- 
'  ter  would  boil  over  the  pot  to  great  lofs  and  inconvenience.  The  ftirring 
'  is  to  be  continued  till  the  fait  becomes  perfedtly  dry  in  the  pot,  white, 
'  alcahne,  and  pure  ;  but  it  is  difficult  to  procure  it  perfeftly  dry,  and  harder 
'  ftill  to  keep  it  ib. 

'  5.  Put  the  fait  thus  prepared,  whilft  it  is  yet  dry  and  hot,  into  a  ftrong 
'  crucible,  and  melt  it  in  a  brifk  fire,  keeping  it  in  this  ftate  for  an  hour 
'  or  two  ■,  then   pour  it  ca;  efully   into  a  metalline  mortar  made  perfectly 

*  dry,  clean,  and  hot  :  in  the  mean  time,  have  in  readinefs  a  veffel  of  green 

Vo  L.  II.  F  '  glafs, 
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glafs,  made  dry  and  hot,  having  a  wide  neck,  and  a  large  moutH.  As 
foon  as  the  fait  is  poured  into  the  mortar,  grind  it  well  with  a  peftle  be- 
fore it  grows  hard,  and  thus  it  will  be  brought  into  a  dry  powder  ;  which, 
can  be  no  otherwife  procured,  becaufe  of  its  aptnefs  to  relent  in  the  air. 
Then  as  foon  as  the  powder  grows  lumpy,  immediately  put  it  hot  into  the 
dry  heated  glafs  above  mentioned  •,  which  is  now  immediately  to  be  ftopt 
with  a  new  dry  cork  ftrongly  driven  in.  Laftly,  dip  the  top  of  the  bottle- 
with  its  cork  into  melted  pitch  ;  and  thus  will  a  pure  alcaline  fait  be  ob- 
tained. 

'  6.  The  ftronger  and  the  longer  this  fait  flowed  in  the  fire,  the  more- 
Iharp  and  fiery  it  will  become,  and  thus  conflantly  change  of  difi^erent  co- 
lours •,  being  at  firft  grayifh,  then  white,  next  bluifh,  afterwards  greenilh, . 
brown,  and  at  length  reddifli  or  marbled ;   and  the  fucceffion  of  thefe  co- 
lours, proceeding  only  from  the  force  of  the  fire,  always  denotes  a  greater 
degree  of  acrimony,  or  a  more  alcaline  nature.     There  always  feems  to  re- 
main lefs  of  the  oil  of  the  plant  in  this  fait,  the  greater  and  the  more  vio- 
lent fire  it  fuftained.     Hence,  it  we  defired  diftinftly  to  obferve   all  thefe  : 
differences   of  the  fait,  the  procefs  might  be  divided  into  fo  many  parts, 
as  we  have  fet  down  different  degrees  of  colour  and  fharpnefs.     But  here 
the  operator  muft  be  careful  that  he  be  not  deceived  by  the  colour,  pro- 
ceeding from  the  falling  in  of  the  coals  ;  for  we  here  underftand  that  co- 
lour alone  which  proceeds  entirely  from  the  fire. 

'  7.  In  the  fame  manner  the  juices,  extrafts,  and  native  falts  of  vege- 
tables, the  tartarous  ialts  that  flioot  from  fermented  liquors,  and  the  falts 
of  Tachenius,  all  afford  the  alcali  now  defcribed,  if  treated  with  the  fame 
fire. 

'  8.  There  is,  however,  a  remarkable  difference  in  the  produftion  of  thefe 
falts  :  for  fome  plants  afford  them  readily  in  plenty,  and  immediately,  of 
an  exceeding  fharp  alcaline  nature  :  the  cuttings  of  the  vine  at  the  begin- 
ning oi  March ,  being  burnt  in  a  ftrong  fire,  give  a  copious  and  ftrong  al--- 
cali  -,  which  Baftl  Valentine  feems  to  have  preferred  to  all  others  for  pre-  ■ 
paring  his  two  medicines  againfl:  the  gout  and  ftone.  So  likewife  the  Kali. 
of  Egypt  is  rich  in  i'uch  fait,  tho'  it  can  be  prepared  from  nothing 
fooner  or  better  than  from  tartar  -,  and  the  alcaline  fait  fo  made,  was  judg- 
ed the  bed  both  by  Paracelftis  and  Helmont.  The  glafs-makers  obferve, 
that  the  glafs  made  of  the  fait  of  fern  is  of  a  dark  green,  but  with  the 
fait  of  Kali  extremely  clear  ;  whence  this  latter  fait  is  recommended  for 
making  the  fineft  glafs  {a).  And  in  the  Duke  of  Tufcanf?,  court  they  dif- 
covered  upon  examination  a  certain  difference  in  the  cryffal  glafs  hence 
prepared,  and  found  different  colours  arii'e  from  a  mixture  of  fuch  diffe- 
rent alcalies  with  a  folution  of  mercury-fublimate  in  water,  and  the  vi- 
triol of  iron  {b)  ;  fo  that  fome  fmall  difference  may  proceed  from  the  dif- 
ferent origins  of  this  fait,  but  much  more  from  the  different  manner  of 
its  preparation. 


(a)  See  Neri  and  Merret. 

[h]  See  Tacken,  Hippocrat.  cheir.,  cap.  7.  and  16,  and  Borrich,  contr.  Coiiring.  350, — 361; 

'  9.  The 


9.  The  fait,  thus  prepared,  has  thefe  properties,  (i.)  It  has  a  fiery  taflci 
for  if  a  litde  piece  of  it  be  laid  upon  the  moift  tongue,  it  gives  the  fame 
fenfation  as  a  little  lire-coal  would  do,  caufes  a  fudden  inflammation,  and  an 
efchar,  which  leaves  a  little  ulcer  behind  it.  But  when  diluted  with  water, 
fo  as  not  to  prove  hurtful  when  held  in  the  mouth,  it  talles  like  putrefied 
urine ;  whence  thefe  kind  of  falts  have  been  called  urinous  -,  tho'  this  only- 
proceeds  from  the  fait  abforbing  the  acid  of  the  faliva,  whilft  the  other  al- 
caline  part  thereof  becomes  volatile,  and  gives  the  fenfation.  (2.)  This  fait 
affords  no  fenfible  odour  whilft  it  remains  unmixt ;  but  if  added  to  any  fa- 
line  fubftance,  whether  of  the  nature  of  the  native  animal  falts,  or  fal-ammo- 
niac,  their  acid  part  is  immediately  drav/n  into  this  alcali,  whilft  the  other 
being  freed  from  its  fixing  acid,  always  proves  volatile,  urinous,  fcetid,  and 
as  it  were  putrefied  :  whence  again  chemifts  have  called  this  fait  urinous, 
being  led  thereto  from  this  fudden  change,  which  they  falfly  attributed  to 
the  alcali ;  becaufe  fuch  an  odour  is  found  in  neither  before  mixing,  and 
becaufe  the  animal  juices  immediately  upon  the  application  of  the  fait  ac- 
quire this  new  fmell  and  tafte.  (3.)  It  is  of  various  colours,  but  commonly 
white  or  bluifli  {a\  (4.)  Thefe  falts  feem  unftuous  to  the  touch,  and  when 
diflblved  in  the  air,  afibrd  an  unftuous  liquor,  which  the  chemifts  therefore 
call  by  the  name  of  oil^tT  deliquium.  (5.)  If  a  piece  of  this  fait  be  applied 
to  the  moiftened  fliin,  fo  as  to  remain  fixed  in  one  place,  and  be  covered 
on  the  outfide  to  keep  it  from  falling  off,  it  prefently  dilTolves  by  the  natu- 
ral moifture  continually  tranfuding  thro'  the  body,  and  being  agitated  by 
the  natural  warmth  thereof,  caufes  an  itching,   a  heat,  rednefs,  a  burning  ■« 

pain,  a  fliining  tenfity,  a  real  inflammation,  a  hard  and  black  gangrene,  and 
an  efchar,  deep  in  the  folids  ol  the  body,  fo  as  truly  to  adt  like  fire  therein. 
It  alfo  turns  the  bones  white ;  and  it  bones  be  boiled  in  a  lixivium  of  this 
fait,  they  remain  white  when  dried.  Again,  as  fire  foon  putrefies  the  parts 
of  animals,  fo  likev.'ife  our  alcaline  ialt  fuddenly  brings  on  a  foetid  corruption, 
if  mixt  with  them  -,  whence  in  this  refpeft  this  Ialt,  when  pure,  acts  like 
poifon,  and  deftroys  the  animal  ftrufture  irrecoverably  ;  and  therefore  is  a 
highly  dangerous  fait  to  the  body,  and  imprudently  recommended  as  a  fafe 
remedy  by  the  modern  phyficians.  (6.)  If  mixed  with  an  acid  difTolved  in 
water,  it  prefently  produces  an  ebullition,  a  hifTing,  and  an  inteftine  motion ; 
at"  the  fame  time  generating  and  difcharging  a  large  quantity  of  elaftic  air, 
but  at  length  with  a  certain  proportion  of  the  acid,  the  tumult  ceafes,  and 
cannot  be  recovded  by  a  frefh  addition  :  and  this  always  happens  either 
fooner  or  later  ;  for  tho'  the  fliarp  alcali  of  tartar  does  not  prefently  mani" 
feft  an  ebullition  upon  a  fmall  atfufion  of  vinegar,  yet  it  does  fome  time 
after.  (7.)  When  luch  a  fixed  alcali  is  mixt  and  agitated  with  the  juices  of 
the  body,  by  means  of  the  vital  heat,  it  unites  fomewhat  intimately  with 
them  all,  dilTolves  and  thins  them,  joining  their  acid  part  to  itfelf,  and  mak- 
ing their  faline  part  alcaline,  which  before  was  neutral  or  ammoniacal,  fliarp 
inftead  of  neutral,  extremely  volatile  inftead  of  half-fixed,  lefs  oleaginous 
jnftead  of  faponaceous,  and  putridly  foetid  inftead  of  inodorous.  But  if  boiled 

{a)  See  above,  §.  6.  * 
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with  milk,  this  is  coagulated  thereby  ;  tho'  it  rather  thus  diflblves  all  the 
other  juices  of  the  body.  When  therefore  by  the  motion  of  circulation  it 
comes  together  with  the  juices  into  the  fmall  vefiels,  it  corrodes  them  by  its 
acrimony,  particularly  the  lungs.  It  likewife  diflblves  the  gummy,  refinous, 
oily  and  vifcous  parts  of  vegetables  and  animals,  as  alfo  the  foffil  oils  and 
fulphurs,  and  opens,  attenuates,  and  diflblves  the  vifcofities  they  form. 
(8.)  Being  boiled,  or  long  digefted  in  any  oils,  with  the  affiftance  of  the  air, 
or  water  and  heat,  it  is  intimately  united,  and  may  by  art  be  turned  into 
true  foap,  thus  lofing  its  acrimony,  and  at  the  fame  time  deftroying  the 
tenacity  of  the  oil,  and  rendering  it  mifcible  with  water.  (9.)  Being  long 
tufed  in  the  lire  with  fand,  or  powdered  flints,  in  a  certain  proportion,  it 
intimately  mixes  therewith,  and  becomes  glafs,  wherein  not  the  leafl:  fign  of 
the  fait  appears.  This  transformation  is  very  extraordinary,  and  if  not 
common,  would  be  eflieemed  impoflible.  But  when  this  glaft  is  again 
melted  with  thrice  its  weight  ot  the  fl:rongefl:  fixt  alcali,  it  may  afterwards 
be  dilfolved  and  diluted  with  water,  and  leave  its  fandy  part  precipitated  by 
the  addition  of  a  fl:rong  acid,  which  here  drinks  up  the  alcali ;  according  to 
the  obfervation  of  Helmont.  That  this  fhould  happen  becaufe  the  fand  con- 
tains a  latent  acid,  is  perhaps  too  fubtlely  imagined  by  Tachenius.  It  is  plain 
that  the  fand  and  alcali  are  here  united  -,  but  whether  it  depends  upon  the 
acid  of  the  find,  or  upon  the  vegetable  alcali  alone,  feems  hitherto  uncer- 
tain. (10.)  Th\?,  fixed  alcali  is  a  true  magnet,  or  attradive  of  water,  fo  as 
to  grow  foft,  moift,  fpongy  and  tumid,  by  attracting  the  vapour  of  the  air  ; 
at  length  difl"olving  and  running  therewith  into  a  tat,  thick,  and,  in  fome 
meafure,  tenacious  liquor,  called  alcalineoil  per  deliqnium  ;  which  being  pafs'd 
thro'  a  paper  filtre,  fupported  by  linen,  becomes  exceeding  pure,  and  the 
mofl:  ponderous  of  all  faline  liquors,  next  to  oil  of  vitriol.  From  this  liquor 
the  water  may  be  recovered  in  its  purity  by  diftillation  :  but  acid  particles^ 
floating  in  the  air  may  be  attrafted  by  this  fait,  along  with  the  aqueous,  fo  as 
to  change  its  nature,  and  make  it  approach  the  nature  of  thofe  falts  that  ori- 
ginally afforded  the  acid.  Thus  if  the  acid  yielded  by  burning  brimftone- 
predominate  in  the  air  of  the  place,  the  alcali  acquires  the  nature  of  tartar 
of  vitriol ;  if  the  fumes  of  fpirit  of  nitre,  fea-falt,  or  vinegar,  it  approaches 
the  nature  of  nitre,  fait,  or  regenerated  tartar,  refpeftively.  If  rarified  oil 
were  to  fill  the  place,  the  fait  would  then  become  a  kind  of  foap.  But  fo 
long  as  this  fait  remains  purely  alcaline,  it  ftrongly  retains  all  water,  and 
parts  from  it  with  great  difficulty,  whence  it  is  not  eafy  to  dry  it.  (11.) 
This  fait  remains  long  fixed  in  the  fire,  tho'  fufed  thereby,  provided  it  be 
contained  in  a  veflel  that  does  not  run  -,  yet  by  being  long  fufed  alone, 
it  at  length  vaniflies,  efpecially  if  mixed  with  thrice  its  weight  of  cal- 
cined bones,  or  unvitrifiable  earth,  and  long  expoi'ed  to  a  violent  fire  ;  for 
in  this  fl:ate,  being  neither  eafy  to  melt,  by  reafon  of  the  earth  which  pre- 
vents it,  nor  eafily  vitrifying  with  it,  it  becomes  volatile,  as  the  excellent 
5ylr.  Boyle  obferves.  (12.)  When  this  fixed  fait  is  exadlly  faturated  with  a 
pure  acid,  fo  that  neither  in  the  leaft  predominates,  then  by  folution,  filtra- 
tion, evaporation,  and  cryftallization,  it  affords  a  true  compound  fait  of 
that  fpecies  from  whence  the  acid  proceeded  -,  infomuch  that  this  has  been 
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taken  for  the  natural  origin  of  falts  ;  the  mother  alcali  thus  receiving  the 
feminal  acid,  and  ferving  as  the  univerfal  matrix  or  chaos  ot  lalts.  Whence 
fome  have  called  the  alcahne  falts  female  and  the  acid  male.  ( 1 3.)  By  its  power 
of  attrafting  acids  to  itfelf,  it  feparates  them  from  other  bodies,  and  hence 
produces  many  extraordinary  effefts.  Thus  the  native  and  artificial  vinegar 
of  vegetables,  the  fpirits  of  alum,  nitre,  fait,  fulphur  and  vitriol,  are  by  its 
means  converted  into  water,  upon  lofing  all  their  acid  part.  And  the  falts 
thus  made,  are  fixed  •,  only  that  produced  from  vinegar  proves  volatile,  as 
thus  volatilizing  the  alcali.  ( 14.)  When  fufed  with  a  proper  fire,  it  is  apt  to 
penetrate  thro'  the  pores  of  earthen,  or  even  metalline  veflels,  which  it 
corrodes  when  made  of  copper  or  iron.  And  I  have  found  iron  thus  eaten 
when  I  have  covered  the  crucible  with  an  iron-plate,  whicli  thence  became 
brittle  •,  but  copper  is  fooner  confumed.  This  fixed  alcali  precipitates  metals 
difiblved  in  acids  :  and  thus  it  feparates  the  quickillver  in  a  folution  of  mer- 
cury-fublimate,  where  the  metalline  part  is  held  diflblved  by  the  acid  of 
fea-falt ;  the  powder  precipitated  appearing  of  the  brighter  red,  the  ftronger 
and  purer  the  alcali  is  made  ;  whence  we  have  a  certain  method  ot  trying 
die  purity  of  this  fixed  alcali.  This  alcali  being  mixed  with  the  juice  of  the 
fun-flower,  rofes,  violets,  &c.  turns  them  green,  as  acids  turn  them  red. 
(15.)  This  fait  never  appears  in  its  own  form  either  in  animal,  vegetable,  or 
mineral  fubftances,  but  arifes  from  vegetables  alone,  treated  with  a  violent 
fire,  of  which  it  is  therefore  the  creature,  produced  in  vegetables  burnt  to 
afhes  :  for  in  this  aftion  it  is  always  prepared.  When  mixed  with  afhes,  it 
turns  into  earth,  and  there  appears  no  longer  in  its  own  nature  ;  but  by 
paffing  thro'  the  fame  revolution,  it  may  again  be  formed  into  the  alcali  it 
■was  before.  (16.)  This  fait  being  run/'fr  deliquium,  then  dried,  again  melt- 
ed in  the  fire,  and  again  run  by  the  moifture  of  the  air,  thus  by  repeated 
operations  at  length  refolves  into  earthy  fseces,  and  a  volatile  part.  And, 
thus  by  faithful  experiments  we  learn  the  nature  of  fixed  alcali,  fuch  as  we 
theoretically  defcribed  it  in  our  chapter  of  menftruunis  ;  which  account  being- 
compared  with  the  prefent,  we  may  form  a  true  judgment  of  the  thing  that 
has  been  fo  famous  for  thefe  two  laft  ages  among  chemifts  and  phyficians;. 
and  hence  be  furprized  to  fee  how  little  they  knew  of  what  they  have  botk 
wrote  fo  much  about. 

10.  If  we  would  juilly  relate  the  medicinal  virtues  of  the  prefent  fait,  the 
refult  will  be  this,  (i.)  It  foon  deftroys  all  the  acid  in  the  body  •,  this  acid 
being  there  but  little,  mild,  of  a  vegetable  nature,  and  lodging  only  in  the 
firft  pafTages.  (2.)  It  makes  an  effervefcence  upon  meeting  with  an  acid 
in  the  body  ■,  thus  exciting  bubbles,  and  caufing  windy  vapours,  ftimulating 
the  parts  by  its  motion,  and  turning  to  a  neutral  fait,  which  then  becomes  in- 
nocent, penetrating,  aperitive,  diaphoretic,,  diuretic,  prefervative,  and  pro- 
duces new  efifefts,  not  properly  afcribed  to  alcaline  falts,  tho'  they  follow  upon 
the  ufe  thereof.  (3.)  By  the  motion  of  this  effervefcence  the  nei-ves  are  fti- 
mulated,  the  fpirits  moved,  and  the  former  motion  both  of  the  nerves  and 
fpirits  altered ;  hence  the  fpafms  of  hypochondriacal  and  hyfherical  patients 
are  often  cured,  with  the  diftempers  the. eon  depending,  as  we  fee  in: the 
famous  anti-emetic  oi  Riverius  ;  which  being  a  mixture  of  fixed  alcali,  and 
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the  juice  of  lemons,  and  drank  in  the  aft  of  its  effervefcence,  cures  chole- 
ric diforders,  and  ftops  violent  vomitings  that  yield  to  no  other  means. 
(4.)  It  thins  the  juices  that  coagulate  with  acids,  and  has  therefore  excellent 
effefts,  being  prudently  given  in  coagulations  of  the  milk  {a).  It  alfo 
fuccefsfully  diiTolves  other  vifcidities.  (5.)  It  attenuates  glutinous,  oily, 
and  fat  fubftances,  rendring  them  mifcible  with  water,  whence  it  has  a 
cleanfing  virtue.  And  hence,  a  lixivium  of  this  fait  has  its  fcouring  property, 
as  is  obferved  by  fullers^  fcourers.^'^vA  dyers  ;  and  hence,  by  a  moderate  ufe, 
it  cleanfes  the  whole  fyflem  of  the  chyle-veffels  from  their  glutinous 
matter.  (6.)  It  alfo  difiblves  the  coagulations  of  the  bile,  lymph,  blood  and 
ferum,  being  carried  to,  and  agitated  among  them  by  the  force  of  the  circu-' 
lation.  (7.)  By  its  ftimulating  virtue  it  excites  the  unaftive  parts,  and  thus 
promotes  a  difcharge  of  urine,  fweat,  and  faliva,  fo  as  to  be  accounted 
diaphoretic,  diuretic,  and  fudorific  •,  it  alfo  loofens  the  belly.  (8.)  It  is 
thereiore  of  excellent  ufe  in  diftempers  attended  with  fluggifli,  vifcous  phlegm, 
an  acidity  from  vegetable  aliment  in  the  firft  pafiages,  an  auftere  acid 
•  humour,  manifeft  etfefts  of  coagulation,  a  colleftion  of  watery  ferum,  unc- 
tuous and  vifcid  concretions,  and  in  the  difeafes  frequently  arifing  from 
■thefe  caufes  •,  as  the  dropfy,  jaundice,  leucophcgmatia,  gout,  rheumatifm, 
and  fcurvy  :  but  it  ought  to  be  given  cautioufly,  well  diluted,  in  a  fmall  dofe, 
and  at  proper  times.  Perhaps,  that  fpecies  of  the  gout  which  proceeds  from 
too  great  acidity,  can  fcarce  be  better  cured  than  by  a  moderate  ufe  of  this 
fait,  continued  for  fome  time ;  but  it  muft  not  hence  be  prefently  com- 
mended as  an  univerfal  remedy  for  the  gout :  for  it  proves  hurtful  where 
this  diftemper  happens  in  bilious  conftitutions  ;  the  juices  in  this  cafe  fpon- 
taneoufly  tending  to  a  putrid  alcaline  nature.  (9.)  This  fait  is  of  great  fer- 
vice  in  chirurgery,  where  it  is  ufed  for  the  making  of  ilTues  in  the  way  of  a 
cauftic  -,  and  putrid  toul  ulcers  are  excellently  cleanfed  by  a  mild  lixivium  made 
of  it.  If  gangrenated  parts  be  fcarified  to  the  quick,,  and  afterwards  fomented 
with  this  lixivium,  they  grow  crufty,  may  be  eafily  feparated  from  the  found 
fiefh,  and  thus  the  fpreading  of  the  mortification  is  hindred,  and  often  cured. 
It  extirpates  warts,  and  fafely  eats  away  little  cancers,  and,  if  fufficiently  di- 
luted with  water,  it  excellently  takes  away  fpots  in  the  fkin.  (10.)  But  the  ufe 
of  all  thefe  falts  is  pernicious  in  thofe  diftempers  where  the  native  falts  begin 
to  degenerate  into  a  corrofive,  alcaline,  putrid,  and  volatile  nature,  and  the  na- 
tural oils  of  the  body  tend  the  fame  way,  known  by  a  rank  exhaling  odour 
of  the  fkin,  and  the  high  colour  of  the  urine  ;  but  they  are  then  princi- 
pally fatal  when  the  bile  is  thus  altered,  and  the  juices  too  much  diffolved, 
broke,  and  turn'd  corrofive.  Whence  in  the  plague  they  are  almoft  immediate 
poilbn,  even  in  the  form  of  foap.  Their  internal  ufe  therefore  is  to  be 
wholly  avoided  in  inflammations,  fuppurations,  gangrenes,  fphacelations,  con- 
tinued putrid  levers,  and  difeafes  attended  with  too  great  a  velocity  of  the 
blood.  (11.)  To  ufe  them  CRUtioufly,  let  a  dram  thereof  be  diiTolved  in 
twenty  times  its  weight  of  water,  and  fcarce  more  than  a  dram  of  this  be 
ventured  upon  for  a  dofe  -,  which  Ihould  be  repeated  with  prudence,  and  a 
due  obfei-vation,  during  the  ufe,  whether  the  farther  occafion  for  it  be  not 
[a]  Tho'  itfelf  coagulates  milk  when  boiled  therewith,  fee  above  §.  9.  (7.) 

ceafed. 
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ceafed.  And  thus  thefe  falts  may  be  advantageoufly  ufed  without  danger. 
In  the  laft  place,  their  effeds  ought  to  be  directed  upon  paiticular  parts  of 
the  body,  as  was  obferved  in  giving  the  fait  of  Tachenius  (a). 


PROCESS    XIII. 

J^e  highly  corrojive,  Jiery,  ale alhie  fait  with  quicklime. - 

'  r  I  "'AKE  one  part  of  quicklime  frelh  prepared  from  ilone,  and  put  it,', 
X.  '  whilft  it  remains  perfeftly  dry,  folid,  and  uncrack'd,  into  a  clean- 
'■  iron  pot  ;  lay  upon  it  two  parts  of  pure  pot-afh,  fo  as  every  way  to 
'  cover  the  lime.  Cover  the  pot  with  a  linen  cloth,  and  leave  it  in  this 
'  ftate  till  the  lime  begins  to  fplit  •,  then  add  four  times  their  weight  of  fair 
'  water,  and  boil  them  together  for  an  hour  or  two.  Strain  the  clear  lixi- 
'  vium  thio'  a  clofe  linen  bag  made  of  a  conical  form,  till  it  becomes  as 
'  limpid  as  water  ;  then  infpiffate  this  lixivium  in  a  large  iron  ladle,  with 
'  care  to  prevent  boiling  over,  till  it  becomes  perfeftly  dry  ;  making  the 
'  fire  fo  ftrong  at  laft  as  to  ignite  the  ladle,  and  melt  the  matter,  _  after  it 
'  ceafes  to  fume.  As  foon  as  it  runs,  pour  it  out  upon  an  hot  copper  plate,. 
'  and  whilft  it  is  yet  foft, .  make  it  flat,  and  cut  it  into  little  fticks  fit  for 
*  chirurgeons  ufe  ;  put  the  pieces  immediately  into  a  ftrong  heated  and  dry 
'  glafs,  which  muft  be  direftly  ftopt  with  a  found  and  dry  cork,  and  then 
'  be  carefully  clofed  over  by  having  its  upper  end  dipped  in  melted  pitch, : 
'  to  prevent  any  moifture  from  infmuating  ;  which  with  incredible  force  is 
'  attrafted  by  the  alcali  fo  prepared,  even  thro'  cork  and  bladder.  But  by 
'  this  contrivance  it  may  be  kept  perfeft  for  years.  When  any  part  is  taken  , 
'•  out  for  ufe,  this  Ihould  be  done  in  a  ftrong  heat,  near  the  fire,  and  in  a- 
'■  dry  air.;  the  glafs  being  again  immediately  clofed  as  before.' 

"The  life. 

\.  The  fait  acquires  a  very  ftrong  and  quick.. eorrofive  power  on  this'- 
account,  that  the  fiery  fixed  alcali  atti-afts  the  fiery, virtue  of  the  hme  :  for 
no  fuch  power  refides  either  in  the  alcali,  or  lime  alone.  This  corrofivenefs  '■ 
exceeds  that  of.  any  other  known  fait ;  for.  if  a  little  piece  of  it  be  applied 
to  the  fkin,  contained  in  a  fmall  round  hole  cut  in  a  plaifter,  firft  laid  upon 
the  part,  and  then  covered  with  another  plaifter,  it  foon  burns  the  flcin  and 
the  fat .-,  for  which  reafon  chirurgeons  prefer  it  as  their  chiefeft  potential, 
cautery. 

2..  While  the  frefh  lixivium  is  boiling  over  the  fire,  it  will  immediately 
difTolve  almoft  any  animal  .fubftance  thrown  into  it,  as  alfo  many  vegetable 
matters,  and  fofTil  fulphurs.     A  man  unfortunately  falling  into  a  boiling  , 
copper  full  of  this  lixivium,  had  his  clotlies,  and  all  the  foft  parts  of  his 
body  difTolved,    fo  that  only  the  bones    remained.      But  a  prudent   ap-  - 

(a)  See  procefs  9.  method  of  ufing,  &c. 

plication; 
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plication  of  fuch  a  lixivium,  is  an  incomparable  remedy  for  difpofing  deep 
gangrenated,  and  almoft  fphacelated  parts  of  the  body  to  a  curative  fepara- 
tion  ;  tho'  its  application  requires  the  caution  of  an  experienced  chiru'-geom 

3.  This  fait  melts  and  runs  like  wax  v/ith  a  gentle  fire,  and  hence  becomes 
"fit  for  diflolving  many  things  with  a  fmall  degree  of  heat,  which  are  other- 
wife  of  difficult  folution,  fuch  as  myrrh,  gum-fandarac,  &c.  The  ancient 
c'hemifts  have  wrote  much  upon  the  art  of  rendring  fixed  alcalies  fufible, 
like  wax,  in  the  fire,  under  the  title  of  Inceration  ;  poffibly  they  might  mean 
the  prefent  procefs,  at  leaft  the  fait  it  affords  has  this  property. 

4.  If  the  lime  were  firft  flacked  either  in  the  air  or  in  water,  as  almoft 
ail  old  lime  is,  or  be  already  reduced  to  fine  powder,  it  will  not  give  this 
corrofive  fait  with  fixed  alcali.  Even  the  fait  itfelf,  if  once  difiblved  in  the 
air,  or  if  kept  negligently  ftopt,  lofes  its  particular  virtue,  and  depofites 
a  large  quantity  of  una6tive  ftony  fseces,  which  did  not  appear  before. 
Whence  we  learn,  that  indolent  Hone,  or  animal  Ihells,  may  receive  this 
corrofive  power  from  the  fire,  tho'  not  othei-wife  eafily  procurable.  This 
tnight  lead  one  to  fufpeft,  that  the  vegetable  fait  likewife,  when  it  changes 
from  neutral,  native,  and  faponaceous,  to  fixed  alcali,  receives  its  acrimony 
from  the  fire. 

5.  The  fait  of  this  procefs  acquires  this  particular  property,  that  it  be- 
comes extremely  well-difpofed  to  unite  with  oils,  whether  expreffed,  or  di- 
Hilled,  vegetable  or  animal,  and  thus  forms  foaps  ;  being  by  the  prepara- 
tion rendered  fo  penetrating,  as  intimately  to  divide  the  body  of  oil,  and 
unite  therewith,  which,  unafTifted  with  the  fharpnefs  of  the  lime,  it  could 
not  well  do :  nor  will  fixed  alcali  eafily  melt  at  the  fire  without  this  af- 
fiftance. 

And  here  the  power  of  chemiftry  upon  fixed  alcaline  falts  terminates  ;  at 
leaft,  I  know  not  how  to  proceed  farther  in  this  fubjeft  >  and  will  therefore 
fubjoin  a  few  corollaries  to  thefe  proceffes. 

COROLLARIES. 

I,  r  1  "^HE  fixed  fait  of  vegetables  is  produced  by  burning  only  proper  fub- 
\  jefts  of  this  operation  :  for  fome  plants,  when  burnt,  fcarce  afford 
this  fait ;  and  thofe  fitted  to  afford  it,  lofe  all  the  matter  thereof  by  lying  long 
expofed  to  the  air,  and  being  alternately  dried  and  moiftened  a  number  of 
times  ;  for  the  perpetual  motion  of  the  fluid  air,  by  drying  and  heating  the 
fubjeft,  in  this  cafe  afts  upon  the  matter  of  the  fecond  procefs,  and  carries 
it  off-,  which  fhews  that  what  is  fpontaneoufly  volatile  in  the  plant,  becomes 
fixed  in  a  calcining  fire. 

2.  Fixed,  vegetable,  alcaline  fait  is  obtained  only  by  means  of  a  fire  that 
burns  the  fubjedt ;  for  it  is  never  found  in  the  matter  of  our  fecond  nor  fe- 
venth  procefs,  but  only  by  means  of  a  burning  fire  ;  and  according  to  the 
different  degree  thereof,  and  different  time  of  application,  it  becomes  ftrong- 
er,  more  fixed  and  alcaline,  according  to  our  twelfth  procefs.  It's  true, 
fomething   alcaline    appears  in  muftard-fced,  by  its  manifeftly  making  an 

ebullition 
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•ebullition  with  acids,  but  this  is  not  fixed,  but  volatile,  and  vanifhes  in 
burning.  Indeed,  thefe  two  corollaries,  which  are  neceflary  to  be  known, 
are  fupported  by  all  the  preceding  procefles  ■,  which  plainly  demonftrate 
that  this  fixed  alcali  is  the  creature  of  the  fire. 

3.  Alcaline  fait,  therefore,  is  not  the  native  fixed  fait  of  the  plant :  I  call 
that  fait  native,  which  is  produced,  by  the  particular  nature  of  the  plant, 
from  the  common  nutritious  juice  of  the  earth,  and  therefore  always  re- 
mains in  the  plant,  fo  long  as  this  is  left  to  its  own  nature  ;  which  is  de- 
ftroyed  by  the  fire,  and  changed  to  another.  Our  feventh  procefs  fhewed, 
that  forril  abounds  with  a  native  acid  fait ;  but  when  this  plant  is  burnt  in  a 
naked  fire,  it  affords  a  fixed  alcali,  tho'  it  before  contained  a  manifeft  acid. 
This  alcali,  therefore,  is  not  native,  but  made  an  alcali  by  the  fire,  from 
what  was  not  an  alcali  before. 

4.  Hence  we  may  underiland  what  an  alcalefcent  plant  is  :  for,  firfl,  fuch 
are  fo  called  whofe  juice  fmells  fharp,  fomewhat  alcaline,  and  always  vola- 
tile, as  we  find  in  gariick,  onions,  and  the  like.  Secondly,  thofe  which  by 
a  fharp  ftimulating  virtue  increafe  the  motion  of  the  animal  fluids  in  the  vef- 
fels,  and  thus  caufe  the  animal  falts  to  degenerate,  or  incline  to  an  alcaline 
nature  ;  whence  the  flrarpeft  aromatics,  tho'  in  themfelves  not  alcaline,  yet 
give  the  falts  of  the  body  that  tendency.  And  thirdly,  thofe  plants  from 
which  the  fire  produces  a  large  quantity  of  alcaline  fait. 

5.  Hence  there  are  numerous  fpecies  of  fixed  falts  between  the  native 
fait  of  our  feventh  procefs,  and  that  violently  alcaline  one  of  the  twelfth ; 
and  differing  from  each  other  in  their  phyfical  aftions,  and  internal  nature, 
and  therefore  to  be  diftinguiJhed.  For  example,  Rhenifi  tartar  is  a  perfe6bly 
acid,  and  fomewhat  Iharp  native  fait  of  wine  ;  and  hence  extremely  ufeful 
in  alcalefcent,  bilious,  and  putrid  diforders.  This  fait  being  diftilled  in  a 
glafs  retort,  with  a  gentle  fire,  afibrds  a  little  watery,  tart  and  light  liquor, 
which  quenches  thirft ;  when  this  is  come  over,  the  matter  remaining  in  the 
retort  begins  to  grow  alcaline,  and  would  heat  the  body,  and  occafion  thirft ; 
it  urged  with  a  fomewhat  ilronger  fire,  it  affords  a  fragrant,  penetrating, 
gold-coloured,  bitter  and  heating  oil ;  leaving  a  black  mafs  behind,  more 
alcaline,  heating,  and  more  apt  to  excite  thirft  ;  but  being  digefted  with 
fpirit  of  wine,  affbrds  an  excellent  aperient,  detergent,  diuretic  medicine, 
good  in  the  dropfy.  If  the  remaining  matter  be  now  urged  with  a  ftill 
fiercer  fire,  it  yields  a  grois,  vifcid,  bitter,  foetid  oil,  leaving  a  black  coal  at 
the  bottom  of  the  retort,  much  inore  alcaline  •,  this  coal  being  taken  out, 
put  into  a  crucible,  and  long  urged  with  a  violent  fire,  at  length  affords 
a  fixed  alcaline  fait,  which  continually  dilfers  in  all  refpefts,  but  always 
grows  fharper,  according  to  the  ftrength  and  continuance  of  the  fire  :  in  this 
inftance,  the  fait  was  at  firft  of  a  native  acid  nature,  but  at  laft  is  rendered 
highly  alcaline. 

6.  There  are  three  principal  caufes  that  contribute  to  this  difference  in  thefe 
alcaline  falts  ;  the  firft  is  the  quantity  of  inflammable  oil  ftill  adhering  to 
the  faline  matter  ;  for  the  more  of  this  oil,  the  lefs  fliarp  the  alcaline  fak 
will  prove,  and  vice  verfd.  The  fecond  proceeds  from  the  artificial  union  of 
this  oil  with  the  alcali ;  for  if  the  fubjeft  be  ffowly  torrified  with  a  ftifled  fire. 

Vol.  II.  G  according 
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according  to  our  ninth  procefs,  the  lefs  alcaUne  and  fharp  the  fait  will  be, 
but  in  greater  quantity  ;  but  if  immediately  burnt  with  the  open  flame  of 
a  violent  fire,  fo  much  the  lefs  in  quantity,  but  the  more  flrongly  akaline. 
The  third  caufe  appears  to  be  the  proper  aftion  of  the  fire,  which  feems  to 
fuperadd  fomething  igneous  to  the  fait ;  whether  it  be  by  the  fixing  of  the 
fire  therein,  or  by  its  changing  power,  as  we  have  explained  it  in  our  pre- 
fent  procefs.  It  is  certain,  that  the  longer  quicklime  is  burnt,  and  with  a 
flronger  fire,  the  more  heat,  that  is,  the  more  true  fire  it  excites  in  cold 
water.  Perhaps  a  fourth  caufe  might  be  added,  viz.  the  original  and  fe- 
minal  property  of  the  plant,  not  eafily  to  be  deftroyed-,  for  one  plant  affords 
much  fixed  fait,  and  another  none  at  all  -,  not,  perhaps,  becaufe  this  natu- 
rally contains  lefs  fait,  but  becaufe  the  plant  would  not  fulfer  it  to  be  fixed  ; 
whether  this  be  owing  to  the  fait  itfelf,  to  the  oil,  to  the  earth,  or  rather  to 
them  all  together. 

7.  From  the  whole  we  learn  the  origin  of  alcaline  falts  in  animals,  by  re- 
garding the  matter  of  their  aliment,  drink,  and  air :  for  animals,  that  feed 
wholly  upon  vegetables  and  pure  water,  take  into  their  bodies  the  matter 
from  whence  we  produce  thefe  falts  ;  tho'  no  one  would  fufpe6t  any  thing 
fnould  be  contained  in  fo  infipid  a  fubftance  as  grafs,  that  by  bare  burn- 
ing becomes  fo  fliarp,  alcaline  and  fiery.  Neither  can  the  fame  fubftance 
be  difcerned  in  beer  or  wine,  yet  experiments  will  fhew  it ;  and  even  the 
aftion  of  animal  bodies  will  diiclofe  and  manifeft  it.  The  child  that  is  fed 
with  nothing  but  fweet  milk,  daily  difcharges  a  fait  acrimonious  urine,  not 
by  generating,  but  by  extricating  the  fait,  or  bringing  it  from  concealment. 
The  ox  that  feeds  upon  herbs,  for  the  fame  reafon,  has  a  very  faline  urine  : 
but  by  what  means  this  fait  becomes  volatile  in  animals,  we  fliall  fliew  here- 
after in  treating  upon  the  animal  falts  {a). 

PROCESS     XIV. 

Corro/we,  Jixed,  vegetable  alcali  yields  a  bitter  cryftalline,  hardy  jixed^ 
unalcaline,  and  fotJieivhat  glaJJ'y  fait. 

'  T)  U  T  fix  pounds  of  the  beft  pot-afhes  into  a  clean  glafs ;  add  thereto 
_i7  '  twenty  pints  of  cold  rain-water ;  then  ftir  them  about  with  a  ftick, 
'  and  fufPer  the  whole  to  reft  :  when  the  alhes  are  fufficiently  diffolved,  gent- 
'  ly  decant  the  clear  lixivium,  and  there  will  remain  at  the  bottom,  mixed 
'  with  the  fjEces,  a  number  of  fmall  gray-coloured  grains,  of  a  bitter  tafte, 
'  and  almoft  glafiy  brittlenefs  and  ha.  dnefs,  that  afford  no  figns  of  an  alca- 
'  line  nature  :  and  the  fait  intended  is  procured.  But  to  obt^iin  it  in  greater 
'  purity;  put  fix  pounds  of  pot-ajh  in  a  copper  vefiel,  with  four  times  its 
'  quantity  of  vmter,  and  ftrain  all  the  li>iviurn  veiy  hot,  thro'  a  linen  bag, 
'  fo  as  to  make  it  pure ;  then  put  it  hot  into  a  clean  glafs  vefl"el  that  is 
'  ready  heated  and  moiftened,  and  fuffer  it  to  ftand  thus  •,  when  a  dufky 
'  cruft  will  prefently  begin  to  fhoot  to  the  bottom  and  fides  of  the  glafs, 
*  and  gradually  grow  thicker  and  darker.    At  length,  when  no  more  appears 

(a)  See  procefs  97,  98,  ia'c. 

to 
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'  to  flioot.  gently  pour  off  the  liquor  ;  and  a  fait  like  the  former  will  re- 
'  main  behind,  but  purer,  and  in  a  large  quantity.  If  the  remaining  lixi- 
"  vium  be  now  thickened  by  boiling,  and  fct  to  reft  as  before,  it  may,  per- 
'  haps,  afford  a  little  more  of  this  fait  ;  but  afterwards  no  more  ;  whence 
'  there  feems  to  be  only  one  certain  quantity  of  it  contained  in  the  alcali, 
'  If  this  fait  be  fhook  in  a  vefTel  of  rain  water,  it  does  not  diffolve  ;  and  no- 
*  thing  more  than  the  alcali  is  thus  wafhed  off,  fo  as  to  leave  the  fait  per- 
'  fedtly  pure.  And  if  it  be  now  gently  dried,  it  becomes  fimple,  and  may 
'  thus  be  kept,  under  what  title  any  one  is  pleafed  to  give  it.' 

The  nature  and  ufe  of  this  fait. 

1.  It  has  long  obtained  among  the  fldlful  in  chemiflry,  that  genuine,  fixed, 
alcaline  falts  could  hardly  be  cryflallized  •,  which  is  true.  But  later  writers 
have  produced  the  fait  of  the  prefent  procefs  for  a  cryftallized  alcaline  fait ; 
without  properly  diftinguifhing  between  them  :  for  it  may  ftill  be  difficult 
to  cryftallize  pure  alcali,  tho'  cryflals  may  be  obtained  from  it. 

2.  This  fait  never  runs  fpontaneoufly  in  the  air,  nor  eafily  diffolves 
in  cold  water  ;  when  boiled,  requires  a  large  proportion  of  water  to  dif- 
folve it ;  and  when  cool,  prefently  flioots  out  of  it  again.  It  is  hard,  brit- 
tle, and  reducible  to  fine  flower,  that  remains  dry.  It  is  laflingly  bitter  to 
the  tafte.  It  cracks  and  leaps  violently  in  the  fire.  'Tis  neither  acid,  alca- 
line, nor  of  kin  to  any  fait  hitherto  known  ;  tho'  it  feems  to  approach  neareft 
to  Sandiver.  This  may  fuggeft  a  query,  whether  the  fire  in  producing  the 
fixed  alcali,  does  not  at  the  lame  time  produce  this  fait  from  vegetables  ?  or 
whether  by  combining  the  fand  and  alcali  together  in  the  making  of  glafs,  the 
fire  does  not  again  feparate  and  throw  up  this  fait  in  Sandiver  ?  Something  of 
this  kind  feems  to  be  the  cafe  •,  whence  we  may,  perhaps,  underftand  why 
the  alcali  of  tartar  does  not  afford  this  fait  ;  for  tartar  proceeds  from  a  fubtile 
liquor  intimately  fermented  in  its  fmaller  parts.  But  a  farther  application  of 
this  fait  to  various  bodies,  by  the  means  of  fire,  mufl  teach  its  virtues  and 
effedls,  which  are  not  hitherto  fufficiently  known. 

3.  The  fixed  alcali  perfedtly  feparated  from  this  fait  differs  greatly  from 
that  which  remains  mixed  with  it ;  which  I  always  feparate  before  I  make 
any  experiments  that  require  the  ufe  of  pure  alcali,  whofe  virtues  otherwife 
would  be  often  difturbed  or  hindered. 

P  R  O  C  E  S  S    XV. 

7he  common  dijlilled  water  of  afrejh  plattt,  by  the  alembic,  Jlxmn  in 

rofemary. 

OUR  five  firft  procefles  having  fhewn  what  fubftance  remains  in  plants 
after  fuch  a  force  of  fire  is  ufed,  as,  after  the  natural  degree  of 
heat  is  capable  of  being  applied  to  them  thro'  water  ;  the  law  of  method 
requires  that  we  Ihould  next  enquire  into  that  part,  which,  being  feparated 
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by  the  heat  of  boiling  water,  flies  off  into  the  air.  The  moft  commodious 
operation  for  this  purpofe  is  that  performed  by  a  ftill-head,  clofely  fitted  in 
to  the  mouth  of  a  veffel,  fo  as  to  colle6l  and  condenfe  the  vapour  arifing 
by  the  boihng  heat,  and  tranfmit  it,  without  lofs,  into  a  receiver.  It  will 
hereafter  appear  what  volatile  matters  are  feparable  from  vegetables,  by  a 
heat  greater  than  that  of  boiling  water,  even  up  to  the  higheft  degree  our 
vefTels  will  fuftain  {a).  But  that  we  may  proceed  diftindtly,  we  are  now  to 
collect  that  which  flies  ofl^  from  a  recent  plant  by  the  natural  degree  of 
the  fummer's  heat  up  to  that  of  214  degrees.  And  for  this  purpofe,,  we 
Ihall  again  make  choice  of  rofemary,  that  the  operation  may  be  duly  compa- 
red with  thofe  already  performed  upon  the  fame  fubjedt,-,  tho'  inftead  of 
this,  any  other  of  the  fapid  and  odorous  plants,  enumerated  as  fit  fubjefts 
for  the  firfl;  procefs,  might  be  here  employed.  All  which,  we  fee  by  the 
preceding  procefl^s,  contain  an  inflammable,  oily,  and  a  fixable  faline  part, 
as  alfo  a  faponaceous  one,  confilling  of  the  two.  The  plants  defigned  for 
this  operation  are  to  be  gathered  when  their  leaves  are  at  full  growth, 
and  a  little  before  the  flowers  appear,  or  before  the  feed  comes  on  ;  becaufe  ■ 
the  virtue  of  the  fubjeft,  expelled  in  thefe  waters,  is  often  little,  after  the 
feed  or  fruit  is  formed  ;  at  which  time  plants  begin  to  languifli.  The  morn-r 
ing  is  befl:  to  gather  them  in,  becaufe  the  volatile  parts  are  then  condenfed 
by  the  coldnefs  of  the  night,  and  kept  in  by  the  tenacity  of  the  dew,  not 
yet  exhaled  by  the  fun.  This  is  underftood,  when  the  virtue  of.  the  diftil- 
led  water  principally  refides  in  the  leaves  of  plants  ;  as  it  does  in  mint,  mar- 
joram, penny-royal,  rue,  and  many  more.  But  the  cafe  differs  when  the 
aromatic  virtue  is  only  found  in  the  flowers  •,  as  in  rofes,  lilies  of  the 
valley,  &c.  in  which  cafe  we  choofe  their  flowry  parts,  whilft  they  fmell 
the  fweeteft,  which  Ihould  be  gathered  before  they  are  quite  opened,  or 
begin  to  fhed  -,  the  morning  dew  flill  hanging  upon  them.  In  other  plants 
the  feeds  are  to  be  preferred,  as  in  anife,  carraway,  cummin,  &-c.  where  the 
herb  and  the  flower  are  indolent,  but  tlie  whole  virtue  remains  in  the  feed 
alone,  where  it  manifefls  itfelf  by  its  remarkable  fragrance,  and  aroma- 
tic tafte.  We  find  feeds  chiefly  pofleflied  of  this  virtue  when  come  to  per- 
feft  maturity.  We  muft  not  omit  that  thefe  defirable  properties  are  found 
only  in  the  roots  of  certain  plants,  as  appears  in  avcns,  and  in  orpine,  whofe 
root  fmells  like  a  rofe  :  and  here  the  roots  Ihould  be  gathered  for  the  prefent 
puipofe,  at  that  time  when  they  are  richeft  in  thefe  virtues  ;  which  is  gencr 
rally  at  that  feafon  of  the  year  juft  before  they  begin  to  fprout,  when  they 
are  to  be  dug  up  in  a  morning.  If  the  virtue  here  required  be  contained  in 
the  barks  or  woods  of  vegetables,  then  thefe  parts  are  to  be  chofe  for  the 
purpofe. 

'  I.  The  fubje6t  being  chofe,  let  it  be  bruifed,  or  cut  if  there  be  occa- 
'  fion,  and  with  it  fill  two  thirds  of  a  ftill,  leaving  a  third  part  of  it  empty, 
'  without  fqueezing  the  matter  clofe  ;  then  pour  as  much  frefh  rain  water 
'  upon  it  as  will  fill  the  fl:ill  to  the  fame  heiglrt,  that  is  two  thirds,  toge- 
'  ther  with  the  plant.     Fit  on  the  head  exadly  to  the  neck  of  the  ftill,  fo 

(a)  See  procefs  32  ■       36,  55,  and  86. 
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that  no  vapour  may  pafs  thro'  the  junfture,  which  the  copper-fmiths  can 
order  to  perfeftion.  Let  the  joining  of  the  nofe  of  the  ftill-head  to  the 
worm  be  luted  with  a  IlifF  pafte,  made  of  hnfeed  meal  and  water.  Ob- 
ferve,  that  the  cavity  of  the  worm,  be  always  cleanfed  by  pafling  fair  boil- 
ing water  thro'  it,  left  otherwife  the  diftilled  water  fhould  be  fouled.  Ap- 
ply a  receiver  to  the  bottom  of  the  worm,  that  no  vapour  may  fly  off  in 
the  diftillation,  but  that  all  the  liquor,  being  cooled  in  the  worm-tub  filled 
with  cold  v/ater,  ma^  be  coUecfted  ;  which  is  beft  performed  by  keeping 
the  worm-tub  continually  fupplied  with  cold  water. 

'  2.  Things  being  in  this  ftate,  digeft  for  twenty-four  hours  with  a  mo- 
derate degree  of  heat,  of  150  degrees.  Afterwards  raife  the  fire  fo  as  to 
make  the  water  and  the  plant  boil  ;  which  may  be  known  by  a  certain 
hiffing  noife,  proceeding  from  the  breaking  bubbles  of  the  boiling  matter, 
as  alfo  by  the  pipe  of  the  ftill-head,  or  the  upper  end  of  the  worm  be- 
coming too  hot  to.  be  handled  -,  or  the  fmoking  ot  the  water  in  the  worm-tub, 
heated  by  the  top  of  the  worm  ;  and  laftly,  by  the  following  of  one  drop 
immediately  after  another  from  the  nofe  of  the  worm,  fo  as  to  make  an  al- 
moft  continued  fbream.  By  all  which  figns  we  know,  that  the  requifite  heat 
is  given  -,  and  if  it  be  lefs  than  a  gentle  degree  of  ebullition,  the  virtue  here 
expeded  will  not  be  raifed  :  but  when  the  fire  is  too  great,  the  matter  haftily 
rifes  into  the  ftill-head,  and  fouls  the  worm  and  the  diftilled  liquor ;  and  the 
plant  being  alfo  raifed,  it  blocks  up  the  worm  ;  for  which  reafon.  it  is  pro- 
per to  place  a  piece  of  fiae  linen  artificially  at  the  end  of  the  ftill-head 
pipe,  that  in  cafe  of  this  accident,  the  plant  may  be  kept  from  ftopping  up 
the  worm.  But  even  in  this  cafe,  if  the  fire  be  too  violent,  it  will  throw 
up  the  herbs  into  the  ftill-head  pipe,  whence  the  paffage  being  ftopt,  the 
rifing  vapour  will  forcibly  blow  off  the  head,  and  throw  the  liquor  and 
fteam  about,  fo  as  to  do  much  mifchief,  or  even  to  fuffbcate  the  operator, 
without  a  proper  caution ;  and  the  more  oily,  tenacious,  gummy,  or  refi- 
nous,  the  fubjeft  is,  and  confequently  the  more  frothy  and  exploftve,  the 
greater  danger  there  is  in  cafe  of  this  accident. 

'  3.  Let  the  due  degree  of  heat  therefore  be  carefully  obferved,  and  equally 
kept  up,  fo  long  as  the  water  diftilling  into  the  receiver  proves  white,  thick, 
odorous,  fapid,  frothy,  and  turbid  ;  for  this  water  ftiould  be  kept  care- 
fully feparated  from  that  which  will  fellow  it ;  whence  the  receiver  muft 
be  often  changed,  that  the  operator  may  be  certain  that  nothing  but  this 
firft  water  comes  over  ;  for  there  afterwards  rifes  a  water  that  is  tranfpa- 
rent,  thin,  and  without  the  peculiar  tafte  and  odour  of  the  plant,  but  ge- 
nerally fomewhat  tartifli  and  limpid,  tho'  fomewhat  obfcured  and  fouled 
by  white  dreggy  matter  :  and  if  the  head  of  the  ftill  be  not  tinned,  the 
acidity  of  this  laft  water  caufes  it  to  diflblve  the  copper,  fo  as  to  become 
green,  naufeous,  emetic,  and  poifonous  to  thofe  who  ufe  it,  efpecially  weak 
perfons  and  young  children ;  as  operating  both  upwards  and  downwards 
with  fevere  gripings.  If  fuch  a  misfortune  ftiould  happen,  it  is  remedied 
by  drinking  plentifully  of  milk,  fweetned  with  honey,  or  of  the  common 
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'  4.  The  firfl;  water,  above  defcribed,  chiefly  contains  the  oil  and  prefid- 
ing  fpirit  of  the  plant,  and  always  fomewhat  faline,  which  in  moil  plants 
is  acid,  but  in  the  more  pungent  antifcorbutics  a  volatile  alcali :  for  the 
fire,  by  boiling  the  fubjeft,  diffolves  its  oil,  and  reduces  it  into  fmall 
particles,  which  are  carried  upwaidj  by  the  affirtance  of  the  water,  along 
with  thofe  parts  ot  the  plant  that  become  volatile  with  this  motion.  And 
if  the  veffels  are  exaftly  clofed,  all  thefe,  being  united  together,  will  be 
difcharged  without  lofs,  and  without  much  alteration  into  the  receiver  an- 
next  •,  for  if  we  may  taift  our  fenfes,  thefe  waters  are  richly  impregnated 
with  the  odour,  tafte,  and  particular  virtues  of  the  volatile  parts  of  plants. 
Hence,  if  the  botanift  juftly  afligns  the  virtues  of  any  plant,  as  they  are 
contained  in  that  part  which  is  volatile  by  a  boiling  heat,  the  chemift  can 
prefent  thofe  virtues  fenarated  from  the  reft.  The  former  was  attempted 
by  Mr.  'Tournefort,  in  his  book  of  plants  fpontaneouQy  growing  about  Pa- 
ris, and  by  Mr.  Ray,  in  his  book  of  the  native  plants  of  England.  Do- 
donatis  has,  perhaps,  fpoke  too  boldly,  and  fometimes  ralhly  of  them  all, 
efpecially  in  the  laft  edition  of  his  work,  printed  at  Antwerp  in  1644. 
I  have  exprefly  obferved,  that  the  firft  of  thefe  diftilled  waters  contains 
only  the  virtues  of  the  plants,  refiding  in  that  part  which  is  volatile  with 
this  heat  ;  becaufe  in  the  whole  mixed  juice  of  the  plant  there  is  a  certain 
virtue  depending  upon  a  mixture  of  this  firft  water,  and  the  liquor  remain- 
ing after  that  is  drawn  off.  The  frefli  exprefled  juice  of  recent  mint  has 
certainly  many  other  diftindl  properties  than  the  diftilled  water  thereof. 
Whence  phyficians  are  to  obferve,  that  the  virtues  of  this  water,  and  of 
the  native  juice,  are  not  the  fame,  but  very  difterent. 

'  5.  The  water  of  the  fecond  running  wants  the  volatile  part  above  de- 
fcribed, yet  fcarce  brings  over  the  more  fixed  part  of  the  plant,  except 
what  is  fomewhat  acid  and  vapid.  If  when  this  is  come  ofi\,  frefh  rain 
water  be  poured  upon  the  remaining  plant,  and  boiled  therewith,  or 
ftrongly  diftilled,  there  rifes  a  more  acid  water,  containing  very  little  of 
the  particular  virtue  of  the  plant ;  almoft  the  fame  kind  of  acidity  appear- 
ing to  rife  thus  from  them  all  at  laft.  This  I  may  venture  to  affirm  upon 
experience,  that  the  virtue  of  deftroying  worms,  which  the  more  cele- 
brated phyficians  have  juftly  attributed  to  certain  diftilled  waters,  depends 
upon  this,  that  the  acid  of  the  water  of  the  laft  running  diflblves  the 
copper,  and  thus  acquires  a  virtue  not  its  own.  This  operation,  how- 
ever, fhews,  that  plants  contain  an  acid  fait  fo  volatile,  as  to  rife  and  fe- 
parate  from  the  fubjeft  with  215  degrees  of  heat.  But  experience  Ihews, 
that  the  water  of  this  fecond  running  has  fcarce  any  other  virtue  than  that 
of  cooling  ;  as  may  be  fafely  tried  by  ufing  a  glafs  ftill-head  inftead  of  a 
copper  one,  by  which  means  the  inconvenience  of  its  difTolving  the  cop- 
per is  prevented. 

'  6.  And  this  is  the  beft  method  of  preparing  the  diftilled  officinal  waters, 
provided  the  two  forts  be  not  mixed  together,  for  both  of  them  would 
be  fpoiled  by  fuch  a  mixture  ;  they  alfo  fpoil  with  keeping,  and  will 
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'  feldom  remain  perfed  a  year,  but  degenerate  like  ihofe  formerly  men- 
'  tioned  {a). 

'The  ufe. 

We  learn  from  the  prefent  procefs,  (i.)  what  a  plant  parts  with  by  the 
heat  of  boiling  water  ;  viz.  the  water  of  our  firfi/procefs,  tire  volatile  oil 
with  its  inherent  fpirit,  and  a  faline  acid.  (2.)  What  remains  in  the  ftill 
after  the  feparatioii  of  thefe  three  parts  ;  viz.  the  extraft  of  our  third  pro- 
cefs, together  with  the  preparations  it  afforded  in  the  fourth,  fifth,  nxth, 
feventh,  ninth,  tenth,  eleventh,  and  twelfth.  (3.)  In  what  part  the  odour 
and  tafte  of  a  plant  refide  -,  viz.  in  the  water  of  the  firft  procefs,  in  the 
volatile  oil  contained  in  this  water,  and  in  the  fpirit  contained  in  this  oil. 
(4.)  Hence  is  eafily  known  what  exhales  by  boiling,  both  in  cookery  and 
pharmacy,  and  what  remains  behind.  If  coftmary,  chervil,  baulm,  or 
fmallage  be  boiled  in  broth,  they  lofe  their  peculiar  fmell  and  tafte,  with 
the  virtues  thereon  depending,  and  only  leave  behind  their  common  un- 
grateful parts  ;  but  if  cut  fmall,  and  added  to  the  foup  already  prepared, 
and  kept  hot,  but  not  boiling,  in  aveflel  clofe  covered,  fo  as  to  infufe  for 
a  while,  they  communicate  their  peculiar  virtues  thereto.  Cinnamon  affords 
an  extremely  grateful  water,  which  furprizingly  warms  and  exhilarates  ;  but 
when  this  is  all  come  over,  there  follows  another  that  is  acid  and  indo- 
lent, leaving  an  acid,  auftere,  and  cooling  decoftion  behind,  refembling 
that  of  oak-wood.  (5.)  Hence  it  plainly  appears  at  v/hat  time,  with  the 
fame  force  of  fire,  quite  contrary  virtues  may  arife  from  a  plant  •,  for  fo 
long  as  a  milky  water  comes  over  from  fuch  plants  as  are  aromatic,  fo  long 
the  water  remains  warming  and  attenuating  ■,  but  when  it  comes  thin  and 
pellucid,  jt  is  acid  and  cooling.  (6.)  In  the  laft  place,  we  have  hence 
the  true  foundation  for  the  conducing  of  diftillation  ;  for  if  the  operation 
be  ftopt  as  foon  as  ever  the  white  water  ceafes  to  run  off,  the  preparation 
will  be  valuable  and  perfeft  -,  but  if,  thro'  a  defire  of  encreafing  that  quan- 
tity, more  be  drawn  off,  and  fo  the  latter  acid  part  be  mixed  with  the  firft 
running,  tthis  fpoils  the  whole.  We  Ihould  here  obferve  by  the  v/ay,  that 
the  diftilled  waters  of  inodorous  plants  which  have  no  aromatic  fharpnefs, 
m.ay  yet  leave  very  confiderable  virtues  ;  though  the  contrary  is  generally 
fuppofed  {b).  And  again,  that  the  native  virtues  of  vegetables  may  thus 
in  fome  meafure  be  changed  by  the  boiling,  from  what  they  originally 
are.  The  rofemary  remaining  in  our  prefent  procefs  ftill  appears  green, 
and  preferves  its  original  form  ;  being  only  deprived  of  its  native  fmell 
and  tafte. 

(fl)  See  procefs  i .  nature  and  ufes. 
{b)  See  procefs  1.  nature  and  ufes, 
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PROCESS     XVI. 

The  common  dijlilkd  water  by  the  alembic,  cohobated  or  returned  back 
upon  more  of  the  frejh  plant. 

THE  laft  procefs  has  lliewed  what  water  and  fire  may  feparate  from  a 
plant  in  dole  velTels,  and  what  is  left  behind  therein  •,  but  the  prefent 
procefs  teaches  a  method  of  opening  plants  flill  farther,  and  treating  them 
fo  as  to  obtain  diftilled  waters  much  richer  in  thofe  virtues  of  the  fubjeft, 
which  were  mentioned  in  the  former  procefs. 

'  Take  the  plant  and  liquor  remaining  in  the  ftill  after  the  preceding  pro- 
'  cefs,  and  prefs  them  ftrongly  in  a  ftrainer,  that  all  the  decoftion  may  be 
'  obtained,  and  with  this  mix  all  the  water  before  drawn  over.  Return  this 
'  mixture  into  the  ftill,  and  add  to  it  as  much  of  the  fame  recent  fubjeft  as 
'  was  employed  before,  and  if  neceflary,  add  likewife  as  much  water  as  may 

*  make  up  the  former  proportion  to  the  plant.  Now  clofe  the  veflels  ex- 
'  aftly,  and  digeft  the  whole,  with  150  degrees  of  heat,  for  the  fpace  of  three 
'  days  arid  nights,  that  the  herb  being  fo  long  fteeped  in  its  own  liquor, 
'  may  be  opened,  loolened,  and  difpofed  the  eafier  to  part  with  its  virtues, 
'  This  digeftion  being  fo  long  continued,  is  of  great  fervice  ;  but  if  protraft- 

*  ed  too  long,  introduces  a  change  tending  to  putrefaftion.  Let  the  water 
'  now  be  diftilled  off"  in  the  fame  manner  as  in  the  foregoing  procefs,  only 
'  proceeding  more  cautioufly,  and  fomewhat  more  flowly  at  the  firft  ;  be- 
'  caufe  the  liquor  in  the  ftill  being  now  thicker,  more  impregnated  with 
'  the  plant,  and  therefore  more  flatulent,  and  apt  to  fwell  upon  feeling  the 
'  fii^e,  it  eafily  boils  over  -,  but  after  about  one  half  of  the  expedled  water 
'  is  come  off",  the  fire  may  be  prudently  raifed.  If  the  rule  before  laid 
'  down  be  obierved,  and  the  diftillation  be  continued  fo  long  as  die  firft 
'  water  defcribed  in  our  laft  procefs  comes  over,  and  then  the  operation  be 
'  immediately  lloppcd,  the  water  fo  obtained  will  be  whiter,  thicker,  more 
'  odorous,  fapid,  trothy  and  turbid,  than  that  of  the  laft  procefs.  This  water 
'  alfo  preferves  its  virtue  much  longer,  and  contains  it  in  greater  perfeftion 
'  than  that  of  the  laft  procefs ;  which  ftiews  us  a  way  ot  concentrating  the  pecu- 
'  liar  virtue  ot  plants,  fo  far  as  it  refides  in  their  volatile  odorous  parts.  So 
'  likewife  the  remaining  decodlion  in  this  procels  is  much  ftronger  than  in  the 
'  former  ;  and  as  the  operation  may  be  repeated  as  often  as  one  pleafes,  both  the 
'  water  and  the  deco6lion  may  by  feveral  repetitions  at  length  be  made  ex- 
'  tremely  rich  •,  fo  that  by  this  means  excellent  medicines  are  procurable.  Thus 
'  in  the  year  1730,  I  diftilled  baulm  after  this  manner  fourteen  times  fuccef- 
'  fively,  and  found  the  water  at  laft  had  a  balfamic  tafte,  and  the  perfect  fra- 
'  grance  of  the  plant,  fo  as  to  prove  highly  relrefliing,  even  when  barely  fmelt 
'  to,  or  tafted.  And  no  wonder,  fincc  the  virtue  of  many  large  bafkets  of 
'  baulm  were  here  concentrated,  and  brought  within  the  compafs  ol  a  fmall 
'  glafs  ;  and  the  remainder  alfo  at  the  bottom  of  the  ftill  being  infpiflated, 
'  filled  but  another  glafs,  and  proved  grateful,  auftere,  and  ftrengthening  ; 

■   fo  that  by  mixing  the  two  together,  the  virtues  of  the  plant  might  be 

'  thus 
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•=  thus  highly  concentrated,  or  brought  into  a  very  little  room.     This  pro- 

'  cefs   therefore   does  not  only  afford  excellent  waters,  but  admirable  ex- 

'  tradts  alfo  ;  which,  when  properly  mixed  together,  yield  medicines  of  fuch 

*  efficacy  as  can  fcarce  otherwife  be  imitated.  For,  the  native  virtues  of 
'  vegetables  are  little  changed  in  this  operation  -,  certainly  lefs  than  in 
'  others  ;  tho'  it  muft  be  allowed,  that  Ibme  alteration  is  produced  by  fo 
'  long  a  continuation  of  the  boiling.     But  both  the  odour,  tafte,  and  efteds 

*  demonftrate,  that  the  waters,  thus  prepared,  retain,  in  an  high  degree,  the 
'  fpecific  virtues  of  the  plant.' 

And  hence  it  is  certain,  that  the  fought  medicinal  virtue  of  truly  aroma- 
tic vegetables  refides  in  that  part  of  them  which  rifes  with  the  heat  of  boil- 
ing water  ;  and  that  it  is  poflible  by  art  to  concentrate  their  virtues,  fo  that 
they  jOhall  prove  much  more  effeftual  than  in  the  ftate  they  are  naturally 
afforded.  Nor  is  there  any  Umitation  •,  for  by  continuing  to  repeat  the  ope- 
ration, the  virtues  of  plants  may  be  thus  exalted  to  any  degsee  the  artift  ihall 
think  proper  :  which  fhews  the  extraordinary  power  of  chemiftry. 

Paracelfus  afTures  us,  he  found,  by  experience,  that  baulm  is  polfelfed  of 
fo  great  a  fpecific  virtue,  as  by  infmuating  into  the  humours  of  the  body,  to 
reftore  a  new  youthful  vigour  to  the  aged,and  by  this  means  perfeftly  cure  the 
gout.  And  Ifaac  Hollandus  avouches  the  fame.  Now,  if  thefe  authors  faid  true, 
I  judged  I  might,  by  means  of  the  prefent  procefs,  procure  the  united  virtues 
of  the  plant  in  their  utmoft  ftrength  ■,  and  indeed,  I  have  in  myfelf  experienced 
extraordinary  effefts  of  the  water  fo  prepared,  by  taking  it  upon  an  empty 
ftomach.  And  certainly,  it  has  fcarce  its  equal  in  hypochondriacal  and  hyfte- 
rical  diforders,  the  chlorofis,  and  palpitation  of  the  heart ;  as  often  as  thefe 
difeafes  proceed  rather  from  a  diforder  of  the  fpirits,  than  any  coUeftion 
of  morbific  matter ;  tho'  it  is  indeed  expenfive.  I  have  reduced  dried  mint, 
by  three  or  four  cohobations,  into  a  balfamic  penetrating  liquor,  which  be- 
comes an  incomparable  and  prefent  remedy  for  ftrengthening  a  weak  ftomach, 
and  curing  vomiting  proceeding  from  a  cold  vifcous  phlegm  lodged  about 
the  mouth  thereof;  as  alfo  in  lienteries.  The  water  I  have  in  this  manner 
prepared  from  lemon-peel  has,  by  its  fragrance,  its  agreeably  penetrating  and 
highly  aromatic  tafte  and  virtue,  immediately  cured  flatulencies,  deliquiums, 
faintings,  and  irregular  motions  of  the  heart,  tho'  taken  in  a  very  fmall 
dofe.  The  like  water,  prepared  by  repeated  cohobations  from  recent  worm- 
wood, has  fuccefstully  fupplied  the  want  of  bile  in  the  body  ;  ftimulated  ail 
the  languid  velfels  that  help  in  forming  the  chyle,  and  killed  and  expelled 
worms.  The  like  water  from  the  leaves  of  favine  has  given  an  almoft  in- 
credible motion  to  the  whole  nervous  fyftem  ;  fo  as  to  prove  the  moft  ex- 
cellent of  all  the  medicines  for  promoting  the  exclufion  of  the  foetus,  the 
difcharge  of  the  menfes  and  hsemorrhoides.  The  cohobated  water  of  rue  can 
never  be  fufficiently  recommended  for  the  cure  of  the  falling  ficknefs,  the 
hyfteric  paffion,  for  expelling  poifon,  and  promoting  of  Iweat  and  perfpiration. 
I  do  not  here  mention  the  water  I  have  thus  made  from  the  berries  of  the 
juniper  tree,  and  the  leaves  of  the  arbor  vita  :  both  of  them  fuccefsfuUy 
curing  the  dropfy,  as  that  from  camomile  flowers  cures  tertian  agues.  It  were 
endleis  to  purfue  thefe  waters  thro'  all  the  variety  of  fubjeds  :  I  judge  it 

YoL,,  11.  H  jnanifeft 
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nianifeft  upon  the  whole,  that  this  is  a  true  and  excellent  method  of  obtain- 
ing the  chemical  diftilled  waters.  Some  rules,  however,  are  required  for  ap- 
plying thefe  two  general  examples  to  all  forts  of  herbs,  which  may  require 
Ibmething  peculiar.     Thefe  rules  are  as  follow. 

(i.)  Let  the  aromatic,  balfamic,  oleaginous,  refinous,  gummo-refinous, 
and  ftrong  fmelling  plants,  which  long  retain  their  natural  fragrance,  fuch  as 
arbor  ■vita',  baulm,  bays,  hyflbp,  juniper,  marjoram,  mint,  origanum,  peny- 
royal,  rofemary,  fage,  l^c.  be  gently  dried  a  little  in  the  fhade  ;  then  digeft 
them,  with  the  quantity  of  water  already  mentioned,  for  feventy  hours,  in  a 
clofe  veffel,  with  150  degrees  of  heat,  and  afterwards  diftil  in  the  method 
above  delivered  ;  and  thus  they  will  afford  excellent  waters. 

(2.)  When  waters  are  to  be  drawn  from  barks,  roots,  feeds  and  woods 
diat  are  very  denfe,  pondrous,  tough  and  refinous,  let  them  be  digefted  for 
three,  four,  or  more  weeks,  with  96  degrees  of  heat,  in  veflels  perfeftly 
clofed,  with  a  proper  quantity  of  fait  and  water  to  open  and  prepare  them 
better  for  difbillation  :  a  confiderable  quantity  of  fea-ialt  is  here  added,  partly 
to  open  the  fubje6l  the  more,  but  chiefly  to  prevent  putretaClion,  wliich 
otherwiie  would  certainly  happen  in  fo  long  a  time,  and  with  fuch  a  heat  as 
is  necefTary  in  this  cafe,  and  fo  deftroy  the  odour,  tafte  and  virtues  required. 
And  thus,  for  example,  may  waters  be  prepared  from  aloes,  box,  cedar,, 
guaiacum,  juniper,  rhodium,  and  the  like  woods. 

(3.)  Thofe  plants  which  diffufe  their  odour  to  fome  diftance  from  them, 
and  thus  loon  lofe  it,  fliould  immediately  be  diftilled  after  being  gathered 
in  a  proper  feafon,  without  any  previous  digeftion  -,  thus  burrage,  buglos, 
jafmin,  white  lilies,  lilies  of  the  valley,  rofes,  ^c.  are  hurt  by  heat,  digeftion, 
and  lying  in  the  air.  Some  woods  alfo  are  hurt  in  the  fame  manner  ;  thus 
the  Ihavings  of  faffafras,  by  being  boiled  in  water,  loon  lofe  their  virtue, 
tafte  and  fmell. 

(4.)  The  aftringent,  nutrimental,  healing,  confolidating,  emollient,  fa- 
rinaceous, gelatinous,  cooling  and  ftyptic  virtues  of  plants  are  never,  by 
this  means,  communicated  to  the  diftilled  waters  -,  but  are  to  be  fought  either 
in  the  whole  plant,  or  its  mpre  fixed  part.  Whence  pharmacy  fliould  be 
relieved  from  the  unneceflary  trouble  of  preparing  fuch  waters ;  and  on  the 
other  hand,  phyficians  are  diligently  to  be  admoniftied  to  feek  for  fuch  vir- 
tues in  the  infufions,  decoftions,  and  extrafts  ot  fuch  plants.  Would  it  not 
be  ridiculous  to  expe6t  any  thing  nutrimental  in  the  indolent  and  vapid  di- 
ftilled water  of  barley,  or  minced  capon's  flefti  .-'  Can  any  man  expeft  to 
find  the  excellent  virtues  of  forrel,  in  hot,  lax,  putrid,  and  bilious  conftitu- 
tions,  from  the  diftilled  water  of  this  plant  ?  So  again  it  were  abfurd  to  at- 
tribute the  inimitable  virtues  of  plantain  to  its  diftilled  water.  Such  idle  and 
childifh  trifles  are  therefore  to  be  rejefted  in  the  ferious  arts  of  chemiftry 
and  medicine. 

(5.)  The  cafe  is  far  otherwife  in  thofe  plants,  whofe  real  virtue  entirely 
refides  in  that  part  which  is  fepirable  by  a  heat  not  exceeding  214  de- 
grees ;  for  the  waters  carefully  prepared  from  thefe  will  contain  a!!  ihe  vir- 
tue which  is  left  in  their  decoftions  and  extracts.  The  celebrated  virtues  of 
lavender  flowers,  lilies  of  the  valley,  and  of  rue,  againft  that  fpecics  of  the 

falling- 
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fallino-ficknefs  which  proceeds  from  a  difturbance  in  the  motion  of  the  ner- 
vous fluid,  refide  in  the  diftilled  water,  but  is  abfokitely  wanting  to  the 
decoftions  or  extrafts  ;  fo  on  the  other  hand,  the  anti-epiletic  virtu?  of 
piony  remains  in  tlie  decoftion,  but  is  wanting  in  the  water. 

(6.)  There  are  fome  medicinal  plants  whofe  virtues  refide  in  a  part  which 
is  volatil,  with  the  aforefaid  degree  of  heat,  but  fo  that  after  thefe  are  raifed 
by  diftillation,  the  remaining  plant  and  its  decoftion  continue  pofleffed  of 
other  virtues,  and  proper  for  medicinal  ufe.  Such  decoftions  therefore  are 
not  to  be  thrown  away,  but  to  be  infpiffated  with  a  moderate  heat,  that 
they  may  be  kept  uncorrupted ;  for,  being  afterwards  mixed  with  the  di- 
ftilled water,  the  virtues  of  both  are  thus  united,  and  afford  the  whole 
efficacy  of  the  plant.  And  of  this  kind  are  camomile,  carduus  benediftus, 
the  leffer  centaury,  germander,  ground-pine,  mugwort,  rofemary,  fage, 
fcordium,  wormwood,  (^c.  This  tribe  of  herbs,  indeed,  are  exalted  by 
fermentation,  fo  as  to  afford  the  better  waters  ;  but  when  their  deco6tions 
come  afterwards  to  be  infpiffated,  they  either  have  lefs,  or  a  different  kind 
of  virtue  from  the  natural. 

(7.)  Acid,  bitter,  auftere,  fweet  and  flat  taftes,  rarely  afcend  from  plants  in 
diftillation,  but  commonly  remain  in  their  extradls,  tho'  they  afcend  from 
camomile,  wormwood,  and  a  few  more ;  but  the  colour  of  plants  is  fcarce 
ever  raifed  by  diftillation,  tho'  we  have  a  blue  colour  in  the  diftillation  of 
camomile,  and  a  green  one  in  that  of  wormwood  ;  but  thefe  colours  are  ra- 
ther in  the  oil  than  in  the  waters.  The  faponaceous  virtue,  confifting  in 
the  union  of  the  fait  and  oil,  never  rifes,  but  remains  in  the  extracts ;  and 
therefore  plants  endowed  with  this  virtue  are  not  to  be  thus  diftilled  (a). 

(8.)  The  following  vegetables  fcarce  afford  any  thing  of  ufe  in  their  dif- 
tilled waters  •,  viz.  barberiy,  beet,  cherries,  colewort,  currants,  elder-berries, 
endive,  ripe  grapes,  ladies-mantle,  lettice,  the  juices  of  citrons,  lemons, 
oranges,  purflain,  fcorzonera,  forrel,  ftrawberries,  and  fuccory.  There  are 
alfo  very  contrary  virtues  in  the  fame  plant :  thus  the  diftilled  water  of  cin- 
namon, of  the  firft  running,  is  deobftruent,  heating,  enlivening,  ftimulating, 
and  good  in  vomiting ;  but  that  of  the  fecond  running  aftringent,  cooling 
andnaufeousj  whilft  the  decoftion  remaining  in  the  ftill  is  of  a  dark  red 
colour,  opake,  thick,  of  an  auftere  tafte,  aftringent,  coagulating,  and 
ftrengthning. 

PROCESS    XVII. 

^he  common  dijiilled  'water  of  a  recent  fermented  plants  in  the  mamier 
of  Ludovicus  j  by  an  example  in  rofemary. 

THE  effects  of  diftillation,  digeftion,  and  cohobation,  have  fufiiclently 
fliewn  us  the  aftion  of  the  fire,  limited  by  the  degree  of  boiling  water, 
in  diftillation  and  cohobation  •,  and  of  a  more  gentle  fire,  with  water,  by 
digeftion.  We  now  proceed  to  exhibit  an  elegant  and  ufeful  way  of  obtain- 
ing the  medicinal  virtues  of  plants,  very  little  altered  from  what  they  natu- 
rally are,  tho'  rendered  more  penetrating  and  more  volatile. 

(«)  See  the  catalogue  of  plants  in  the  fecond  procefs. 

H  2  !  I.  Take 
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'  I.  Take  recent  rofemary,  with  the  conditions  exprefied  in  oui*  firft,  fif- 
teenth,  and  fixteenth  procelTes,  cut  and  bruife  it,  if  that  feems  neceflary ; . 
pyt  it  into  a  large  oak  cafk,  leaving  a  fpace  empty  at  the  top  four  inches 
deep  j  then  take  as  much  water  as  would,  when  added,  fill  the  calk  to  the 
fame  height,  including  the  plant,  and  mix  therein  about  an  eighth  part 
of  honey  if  it  be  cold  winter  weather,  or  a  twelfth  part  if  it  be  warm  ; 
in  the  fummer  the  like  quantity  of  coarfe  unrefined  fugar  might,  to  the 
fame  purpofe,  be  added  inftead  of  the  honey  -,  or  half  an  ounce  of  yeaft 
added  for  each  pint  of  water  will  have  the  effeft  -,  but  I  prefer  the  honey, 
ufed  as  defcribed  :  let  the  proper  quantity  therefore  of  honey  and  water  be 
warmed  and  poured  upon  the  plant  in  the  caflc ;  let  the  cafk  ftand  up- 
right, and  have  its  wide  upper  orifice,  or  bung-hole,  loofely  covered  with 
a  wooden  cover ;  then  fet  it  in  a  wooden  cheft,  to  be  kept  heated  by  means 
of  a  live  coal,  buried  under  light  afhes,  fo  that  the  liquor  and  plant  may  feel 
a  heat  of  about  eighty  degrees,  which  is  afterwards  to  be  conftantly  kept 
up  by  covering  the  outfide  with  clothes,  and  a  due  regulation  of  the  fire, 
which  muft  therefore  be  greater  and  more  carefully  attended  in  cold  wea- 
ther ;  but  in  the  heat  of  fummer  little  or  no  fire  is  required.  On  the  fe- 
cond  day,  a  hifling  noife  will  begin  in  the  liquor,  with  bubbles,  frothing, 
and  a  grateful  fmeJl  of  rofemary  -,  tlie  plant  now  again  rifing  to  the  fur- 
flice  :  this  motion  is  called  fermentation.  (2.)- When  this  fermentation 
has  continued  fo  long,  that  the  plant  which  was  on  the  top  begins  to 
fubfide  and  fink  to  the  bottom,  the  operation  is  continued  long  enough 
for  our  purpofe,  fo  that  now  the  vefTel  muft  be  cooled  and  clofely  bunged 
down  -,  for  if  it  fliould  continue  longer  open  in  the  fame  warmth,  the  fpiritr 
and  oil,  now  rendered  more  volatile,  would  fly  off,  and  the  virtues  re- 
quired be  loft  ;  fo  that  the  matter  fhould  be  now  directly  diftilled.  (3). 
Take  therefore  as  much  of  this  plant  and  its  fermented  liquor  as  may  fill 
two  thirds  of  a  fbill,  and  work  carefully  from  the  firft  :  for  the  liquor, 
containing  much  fermenting  fpirit,  eafily  rarifies  with  the  fire,  froths,  fwells, 
and  hence  becomes  very  apt  to  boil  over.  And  as  all  this  happens  much 
quicker  in  this  diftillation  than  in  the  foregoing  kinds,  we  ought  here  to 
work  flower,  efpecially  at  the  firft.  (4.)  And  thus  there  will  come  over 
firft  a  limpid,  unftuous,  penetrating,  odorous,  fapid,  liquor,  all  which  is  to 
be  kept  feparate  ;  there  follows  a  milky,  opake,  turbid  liquor,  ftill  contain- 
ing fomething  of  the  fame  tafte  and  odour  -,  and  at  length  comes  one  that 
is  thin,  acid,  not  fragrant,  and  fcarce  having  any  property  of  the  rofe- 
mary. There  remains  in  the  ftill  an  extract,  indolent  with  refpeft  to  the 
rofemary,  and  retaining  moft  of  the  fubftance  of  the  honey.  And  all  thefe 
particulars  hold,  when  the  fermentation  is  continued  till  the  plant  fponta- 
neoufly  falls  to  the  bottom  of  the  cafk ;  which,  with  the  abovementioned 
degree  of  heat,  ufually  happens  in  five  or  fix  days.  (5.)  This  firft  water, 
or  rather  fpirit,  may  be  kept  for  feveral  years,  in  a  clofe  veffel,  without 
changing  or  growing  ropy.  It  alfo  excellently  retains  tlie  tafte  and  odour 
of  the  plant,  tho'  a  little  altered  ;  but  if  lefs  honey  were  added,  lefs  heat 
employed,  or  the  fermentation  continued  only  two  or  three  days  •,  then  the 
diftUled  water  of  the  firft  running  would  be  white,  thick,  opake,  unftu- 

'  ous 
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*  ous,  frothy,  and  perfectly  retain  the  fcent  and  tafte  of  the  plant,  or  much 
'  lefs  altered  than  in  the  former  cafe ;  tho'  the  water  will  not  be  fo  fharp 
'  and  penetrating.  After  this  is  drawn  off,  a  tartifli,  limpid,  inodorous 
'  hquor  will  rife,  leaving  a  remainder  behind,  that  retains  much  lefs  of  the 
'  properties  of  rofemary,  than  in  the  preceding  procefs.' 

2.  There  is  alfo  in  this  cafe  always  found  fome  oil  in  the  firfl  water,  which 
was  not  in  the  former  fpirit.  Again,  if  the  fermentation  were  to  continue 
only  for  a  day,  or  a  day  and  an  half,  the  water  that  firft  comes  over  would 
largely  abound  with  oil.  In  other  refpe6ls  matters  are  nearly  the  fame  ini 
both ;  for  it  is  conftantly  found,  that  the  longer  the  fermentation  was  conti- 
nued, the  lefs  oil  appears  in  the  diftiiled  water,  and  therefore  what  runs  firfl 
is  always  clearer  and  ftronger  ;  but  upon  mixing  with  common  water,  the 
whole  immediately  becomes  milky  ;  whence  thefe  waters  greatly  differ  from  . 
one  another,  according  as  they  are  differently  prepared  in  the  abovemen- 
tioned  refpedls.  When  the  fermentation  is  perfedly  performed,  the  firft 
water  will  be  limpid,  the  fecond  milky,  and  if  a  third  be  forced  over  by  a 
flrong  boiling  heat  long  continued,  it  will  prove  acid,  thin,  and  limpid, 
refembling  diftiiled  vinegar.  The  extraft  in  this  cafe  will  always  be  the  lefs 
impregnated  with  the  virtue  of  the  plant  employed,  the  longer  the  fermen- 
tation was  continued,  or  the  more  perfeftly  it  was  performed,  and  vice  verfd; 
the  oil  alfo,  which  in  the  fifteenth  and  fixteenth  procefTes  floated  upon  the 
furface  of  the  water,  becomes  fo  attenuated  when  the  plant  is  perfeftly 
fermented  before  diftillation,  as  entirely  to  difappear  and  lye  concealed, 
or  fubtilly  divided  in  the  diftiiled  liquor  ;  which  may  therefore  be  called 
fpirit,  rather  than  water.  That  this  is  the  cafe  appears  from  hence,  that  if 
a  large  quantity  of  water  be  added  to  the  fpirit,  it  prefently  grows  white  y, 
which  fhews  that  there  was  oil  concealed  in  it :  nay,  frequently,  little  drops 
of  oil,  thus  regeneratedj  will  float  upon  the  furface  of  the  water. 

^he  ufe. 
I .  Hence  we  learn  that  this  fermentation  (when  perfe6lly  finifhed  in  the 
proper  time  required  for  that  purpofe,  with  a  large  proportion  of  ferment, 
and  if  the  whole  fermented  matter  be  for  fome  time  contained  clofely 
bunged  down  in  a  cafk)  affords-  thefe  waters  extremely  limpid,  hot,  aromatic, 
odorous,  fapid,  and  penetrating,  without  any  fign  of  their  containing  an  oil ;. 
and  according  as  thefe  properties  appear  more  in  the  water,  the  native  virtues 
of  the  plant  are  more  changed  •,  fo  that  at  laft  they  can  fcarce  be  known ;; 
but  when  the  fermentation  is  perfect,  each  lofing  its  proper  charafter,  they 
all  become  nearly  alike  :  whence  it  is  manifeft  that  the  particular  virtues  of 
vegetables  are  not  exalted  or  perfected  by  fermentation  \  as  they  were  in  the- 
preceding  procefs  by  repeated  cohobation  ■,  and  that  the  waters  by  fuch  coho- 
bation  are  not  rendered  fo  fpirituous,  as  by  a  fingle  fermentation.  And  this 
feems  to  proceed  from  hence,  that  in  the  long  continued  and  adtive  motion  of 
fermentation,  the  volatile  prefiding  fpirit,  now  freed  from  the  opened  parts 
of  the  plant,  but  principally  from  the  attenuated  oil,  exhales  ;  for  the  tena- 
city of  the  oil  was  the  i.hief  thing  chat  detained  and  locked  the  fpirit  in  the- 
plant.     But  a  gentle  and  moderate  fermentation,  which  does  not  difBpate  the 

fpiri^ 
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fpir'it,  only  diffolves  the  vifcous  obftacles,  admirably  quickens  thefe  waters, 
makes  them  durable,  or  long  preferves  them  from  corruption,  dregginefs 
and  ropinefs  -,  as  is  excellently  obferved  by  that  fkilful  and  candid  chemift 
Daniel  Ludovicus,  in  his  difpenfatory  accommodated  to  the  prefent  age. 
And  thus  the  water  of  carduns  benediSlus^  fo  prepared,  is  highly  commended, 
where  fweating  and  perfpiration  are  required. 

2.  Hence  the  tafte  and  fmell  of  plants,  communicated  to  their  diftilled 
waters,  principally  depend  upon  their  native  fpirit  refpeftively.  But  as  this 
fpirit  is  wrapped  up  in  a  tenacious  oil,  when  this  oil  is  mixed  with  the 
waters  it  renders  them  the  more  odorous  and  fapid,  in  the  larger  quantity 
it  is  fo  mixed.  This  oil  is  gradually  thinned,  made  lefs  tenacious,  more 
fpirituous,  and  eafier  to  mix  with  water,  by  diftillation,  digeftion,  and  co- 
hobation  in  clofe  veflels  •,  but  thus  the  fpirit  alfo  becomes  more  volatile  and 
difintangled,  fo  as  eafily  to  fly  off,  unlefs  it  is  every  way  very  clofely  con- 
fined in  the  vefTels  during  the  diftillation  ;  which  being  performed,  highly 
efficacious  waters  may  be  thus  prepared.  But  as  fermentation  requires  a 
leno-th  of  time,  the  admiffion  of  the  air,  and  open  veflels,  it  attenuates  oils 
by  its  motion,  fo  as  to  mix  them  with  water,  and  in  this  form  make  an  in- 
flammable liquor  ;  which  cannot  happen  without  a  diflipation  of  the  native 
fpirit.  It  however  renders  oils  mifcible  with  the  animal  juices,  and  fit  to 
enter  the  fineft  veflTels ;  but  always  deftroys  the  peculiar  virtue  of  the  plant : 
in  the  mean  time,  it  proves  the  medium  of  conveying  ftimulating  and 
grateful  virtues  to  the  nerves ;  efpecially  thofe  of  the  nofe,  mouth,  jaws, 
throat,  fliomach,  and  inteftines. 

PROCESS     XVIII. 

l^e  common  diftilled  water  per  de.fcenfum,  from  a  recent  plant ;  by  an 
exainple  in  rofemary, 

C1HEMISTS  formerly  called  that  motion  of  bodies  diftillation,  when, 
i  by  the  afllftance  of  fire,  the  fubjedt  to  be  changed,  and  contained  in 
one  veilel  to  which  the  fire  was  applied,  pafl^es  into  another  joined  thereto, 
whether  folids  were  thus  treated  or  fluids ;  and  this  operation  with  them 
differed  in  three  refpedls.  For,  (i.)  the  fire  raifed  the  matter  perpendicu- 
larly upwards.  (2.)  Somewhat  obliquely,  or  laterally,  as  in  diftillation  by 
the  retort.  And,  (3.)  downwards  •,  the  fire  being  applied  above  :  which  laft 
fpecies  of  diftillation  they  called  diftillation  per  defcenfum,  which  they  ufed 
in  the  laft  age  for  feparating  quickfilver  from  its  ore ;  and  which  Paracelfus 
from  thence  transferred  to  vegetables.  Of  this  kind  of  diftillation  we  are 
now  to  give  an  example. 

*  I.  Let  there  be  procured  a  fufficiently  wide,  and  deep  cylindrical 
'  veflel,  made  of  fuch  matter  as  will  neither  tranfmit,  drink  up,  or  foul 
'  liquors.     From  the  upper  rim  of  this  vefl"el  cut  an  infide  groove,  fit  to  re- 

*  ceive  exaftly,  and  fuftain  a  round  plate  ftruck  full  of  holes  ;  which  is  to  fink 

*  into  the  open  mouth  of  the  veflel,  fo  far,  that  the  upper  furface  of  the 

*  plate  be  two  inches  from  the  rim  thereof  j  then  place  any  recent,  green,  fuc- 

'  culent 
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'  culent  plant  firft  cut  or  bruifed,  upon  the  plate,  fo  that  it  may  reach  up 
'  to  the  rim  -,  then  apply  a  flat  cover,  which  may  exadly  clofe  the  mouth  of 
'  the  veflel,  with  the  affiftance  of  luting  to  prevent  any  vapour  from  ex- 
'  haling  {a).  The  whole  apparatus  may  be  made  of  iron-plate,  if  a  large 
'  quantity  of  water  is  required  at  once  ;  otherwife,  for  a  fingle  experiment 
'  one  of  earth  may  fuffice.  Let  a  little  fine  afhes  be  fifted  upon  the  cover, 
'  and  a  few  live  coals  be  placed  thereon,  that  the  moift  parts  of  the  plant  may 
'  be  refolved  into  vapour  •,  and  its  juices  be  liquified  fo  as  to  fall  into  the 
'  wide  part  of  the  veffel  below  ;  where  being  condenfed  by  the  cold,  they 
'  will  gradually  diftil,  and  colleft  •,  if  the  fire  be  prudently  managed  and 
'  encreafed  by  degrees.  And  thus  the  fpirit,  water,  wax,  gum,  oil,  rofin, 
'  as  alfo  the  faline  and  faponaceous  matter  of  vegetables,  tvhich  do  not  eafily 
'  rife  in  the  preceding  diifillations,  may  be  obtained.  Care,  however,  muft 
'  be  had  not  to  make  the  fire  too  large,  for  fear  of  quite  burning  up  the 
'  parts  of  the  fubjeft,  tho'  indeed  a  fmall  degree  will  have  but  little  efied: ; 
'  but  if  a  violent  fire  be  ufed,  all  the  parts  will  be  confounded  together, 
'  the  oily  matter  burnt  up,  the  fmell  and  tafte  of  the  produce  become  em- 
'  pyreumatical,  fmoky,  bitter,  and  naufeous,  fo  as  to  be  fcarce  fit  for  inter- 
'  nal  ufe,  efpecially  if  the  fubjeft  were  dry  and  unftuous.  But  when  fuc- 
'  culent  vegetables  are  employed,  fuch  as  rofe-flowers,  and  prudently  treated 
'  without  burning  -,  the  water  fo  prepared  will  nearly  refem.ble  the  natural 
'  juices,  as  containing  both  their  faponaceous  nature,  and  peculiar  virtues, 
'  tho'  always  a  little  changed  by  the  fire ;  whence  the  expreffed  juices  them- 
'  felves  are  not  only  more  agreeable,  but  more  medicinal.  Paracelfus,  how- 
'  ever,  by  treating  guaiacum  in  this  manner,  obtained  an  acid  liqour,  and 
'  a  Iharp  foetid  oil,  which  he  recommends  both  for  external  and  internal 
'  ufes  ;  whence  this  operation  has  been  for  fome  time  pracSlifed  in  Germany^ 
'  but  is  now  almoft  difufed,  or  changed  for  others  more  fuitable. 

PROCESS    XIX. 

Saline  aJJjes  extraSied  frotn  the  calcified  remains  of  the  fifteenth, Jixteetith, 
feventeenth,  and  eighteenth  procejjis  ;  as  in  the  fifth,  fixth^  ninths  tenth, 
and  elevetith. 

F  the  remains  of  the  fifteenth  procefs,  that  is,  both  the  plant  and 
'  the  liquor  left  after  the  diftillation,  be  put  into  an  iron  veffel,  and 
evaporated  or  dried,  then  committed  to  an  iron  pan,  and  burnt  to  white 
alhes  over  a  naked  fire,  as  in  the  fixth  procefs,  a  large  quantity  of  fait 
may  be  afterwards  extracted  from  thefe  afhes,  or  the  fame  which  the  crude 
plant  would  have  afforded,  if  burnt  before  it  was  diftilled  ;  for  both  the 
aihes  and  the  fait  here  produced  are  perfectly  the  fame  as  in  that  cafe  : 
or  if  the  decoftion  remaining  in  the  Hill  be  taken  ieparate,  or,  with  the 
addition  of  all  the  liquor  which  the  boiled  plant  aftbrds  by  exprefTion  ;  and 
a  fait  made  thereof,  as  in   the   fifth  procefs,   thus  likewife  the  fame  aihes  ^ 

and  the  fame   fait  will  be  obtained,    nearly  in    the  fame  quantity,  as 

{a)  See  Libawts, 

'  in 
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in  that  procefs  :  this  diftillation  therefore  does  not  diminifh  the  matter  of 
the  fak. 

*  2.  If  the  remains  of  the  fixteenth  procefs  be  treated  in  the  fame  man- 
ner as  the  preceding  •,  or  if  only  the  decoftion,  or  the  decoftion  with  the 
plant  be  employed  ;  the  allies  hence  obtained  will  be  twice  as  faline  as  the 
precedent,  but  the  fait  the  fame  tho'  in  double  the  quantity.  And  when, 
as  we  inftanced  in  the  cohobation  of  baulm,  the  operation  is  fixteen  times 
repeated,  the  decoiftion  will  then  afford  fixteen  times  more  fait  -,  whence 
it  appears,  that  the  decoftion  upon  cohobation  encreafes  in  its  faline  fapo- 
naceous  virtue,  as  the  cohobated  water  does  in  its  volatile  fpirituous  and 
oily  part ;  whence  we  are  furniflied  with  a  method  of  exalting  the  pecu- 
liar virtues  of  plants  at  pleafure  :  and  hence  art,  in  a  very  extraordinary 
inftance,  may  certainly  excel  and  improve  upon  nature.  And  at  the  fame 
time,  cohobation  will  not  diminifh  the  matter  of  the  fait  in  the  more  fixed 
part,  tho'  ever  fo  often  repeated  ;  provided  all  putrefa£tion  be  prevented 
in  the  plant. 

'  3.  But  when  plants  are  fermented  without  fugar  or  honey,  and  then 
diftilled  according  to  the  feventeenth  procefs ;  and  the  remains  come  to  be 
calcined  after  our  prefent  method,  we  fliali  here  again  obtain  almoft  the 
fame  quantity  of  the  fame  fait :  whence  it  appears  that  fermentation,  fo 
performed,  does  not  volatilize  that  matter  in  vegetables  which  affords  this 
fait  upon  calcination.  This  might  appear  fhrange,  if  we  had  not  before 
found  that  the  tartar  of  the  moll  perfeftly  fermented  and  fubtile  wine  did 
not  afford  a  large  quantity  of  fixed  fiilt  upon  burning.  But  when  the 
rofemary  is  fermented  along  with  honey,  and  the  remainder  is  afterwards 
reduced  to  afhes,  thefe  aflres  will  have  but  little  fharpnefs,  nor  eafily  afford 
an  alcaline  lalt;  for  a  coal  made  from  honey  can  fcarce  by  the  fire  be 
rendered  faline  -,  but  remains  fomewhat  fungous  therein,  without  growing 
fharp.  And  the  remains  of  the  eighteenth  procefs  afford  the  lefs  fait  by 
burning,  the  more  fapojiaceous  and  faline  matter  came  over  in  the  water  -, 
but  if  very  little  of  this  water  was  afforded,  then  nearly  the  fame  fait  will 
be  obtained.' 

'^the  life. 

I.  If  all  thefe  particulars  are  well  underftood,  we  may  hence  learn  the  true 
effedts  of  thefe  different  diflillations.  And,  (i.)  they  feparate  the  fimple 
elementary  water  of  vegetables.  (2.)  The  fpirit  contained  in  this  water,  as 
defcribed  in  our  third  procefs.  (3.)  The  volatile  oil  or  fulpliur,  which  when 
mixed  with  the  water  turns  it  white ;  but  wlien  collefted  feparate,  refufes  to 
mix  with  water,  or  gradually  difmtangles  itfelf  from  it.  In  this  oil  the  na- 
tive fpirit  principally  refides,  communicating  the  fmell,  tafte,  and  often  the 
particular  virtues  of  the  plant  thereto.  This  oil  is  what  I  ufually  call  oil  of 
the  firft  order  in  plants  •,  being  eafily  and  firfl:  of  all  feparable  from  them,  as 
flightly  mixed  in  with  their  juices,  but  not  ftrongly  fixed  thereto  -,  nor  greatly 
adhering  to  their  folid  parts,  nor  much  intangled  therewith,  but  often  lodged 
in  particular  vefTels  in  many  fubjedls  :  and  when  thefe  three  are  feparated 
from  a  plant,  it  afterwards  fcarce  retains  ^ny  thing  of  its  priftine  tafte  and 

odour, 
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odour.  (4.)  By  this  means  alfo  there  is  feparated  a  certain  thin,  volatile, 
acid  liquor,  which,  being  fubtilly  lahne,  is  not  fixed  but  flies  off  in  the 
burning,  and  may  therefore  be  properly  called  the  natural  vinegar  of  the 
plant.  This  comes  over  along  with  the  laft  water  in  the  diftillation  of  cloves 
and  cinnamon,  and  even  any  other  the  hotteft  vegetables,  after  the  three 
former  matters  are  entirely  feparated. 

In  that  part  of  the  plant  which,  not  being  volatile  in  diftillation,  remains 
behind,  we  find,  (i-)  ^^  more  fixed  oil  more  intricately  mixed  in  the  remain- 
ing fixed  liquor,  fo  that  it  cannot  be  raifed  in  diftillation,  but  remains 
firmly  conne£led  with  the  proper  fait  of  the  plant,  fo  as  to  form  a  foap  ;  and 
a  large  part  of  this  oil  is  by  the  force  of  a  naked  fire  intimately  mixed  in 
among  the  fait  of  the  plant,  fo  as  thus  to  form  the  fixed  alcali :  yet  this 
oil,  ftill  adhering  to  its  own  fait,  may  be  extrafted  from  the  plant  by  boil- 
ing in  water  {a).  (2.)  The  oil  which  is  intimately  fixed  in  the  elementary 
earth,  and  joins  the  folid  frame  of  the  plant  together,  and  which  cannot  be 
thence  feparated  by  the  force  of  boiling  water  {b).  (3.)  A  very  large  part 
of  the  proper  native  fait  of  the  plant."  (4.)  That  matter  of  the  plant  which 
is  afterwards  fixed,  and  changed  into  a  fixed  alcaline  fait,  by  the  action  of 
a  violent  open  fire.  (5.)  Laftly,  a  large  part  of  the  elementary  earth  which 
goes  to  conftitute  both  the  fluids  and  folids  ;  we  fay,  a  large  part  only, 
becaufe  much  earth  is  extrafted  even  from  the  volatile  oils  of  plants. 

PROCESS    XX. 

1'he  jiative  oil  of  vegetables  by  exprejjion  ;  Jkcwn  in  almonds. 

THERE  is  a  certain  part  in  plants,  v/hich  being  either  ipontaneoufly 
fluid,  or  eafily  made  fo  by  a  gentle  heat,  is  called  their  oil.  This  oil 
may  become  thick  by  long  ftanding,  as  we  lee  in  the  oil  of  turpentine, 
which,  tho'  extremely  fluid  at  firft,  manifeftly  thickens  by  degrees.  It  may 
alfo  grow  thick  with  cold,  and  thus  appear  knotty  like  fifh-fpawn ;  nay,  it 
may  even  become  folid,  as  we  fee  in  wax  -,  but  by  what  means  foever  it  thus 
becomes  hard,  it  flows  again  upon  being  applied  to  the  fire.  This  oil,  there- 
fore, whenever  it  becomes  liquid,  is  at  the  fame  time  unftuous,  or  exceed- 
ing foft  and  flippery  to  the  touch  •,  tho'  it  has  at  the  fame  time  a  certain  te- 
nacity or  vifcofity  in  its  parts,  not  found  in  waters  and  fpirits.  Again,  thefe 
oils  are  always  inflammable,  and  feed  both  fire  and  flame,  being  themfelves 
^difpofed  to  go  into  flame;  a  property  not  found  in  air,  water,  or  earth: 
laftly,  oil  will  not  intimately  mix  with  water,  but  when  iTiook  therein  repels 
the  water  from  it,  coUefts  together,  and  feparates  into  a  diftinft  liquor  ;  in 
which  refpeft  it  difi^ers  from  Ipirits.  Vegetable  oil,  therefore,  is  an  unc5tuous 
inflammable  liquor,  that  does  not  mix  with  water. 

This  oil  is  found  of  many  different  kinds  in  plants  ;  the  volatile  fort  which 
we  have  feen  produced  in  the  diftillation  of  the  waters  from  unftuous  vegeta- 
bles, lodges  the  prefiding  fpirit,  which  contains  the  tafte  and  fmell  of  the 

(a)  See  procefs,  3,  and  5.  [h)  See  procefs,  3,  4. 
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plant ;  whence  in  this  oil  the  particular  fenfible  properties  of  the  plant  mani- 
feftly  refide  ;  which,  being  once  leparated,  robs  the  plant  of  its  nature;. 
Thus,  if  all  this  oil  were  totally  extrafted  from  cinnamon,  mace,  cloves  or 
nutmeg,  thefe  bodies  would  remain  of  their  priftine  form,  fo  as  to.  be  per- 
ftftly  knov/able,  tho'  they  retain  nothing  of  their  peculiar  properties.  For 
when  all  this  oil  is  taken  away,  thofe  fpices  can  no  longer  be  diftinguiflied 
by  the  fmell  or  tafte  ;  tho'  the  body  of  the  oil  receives  not  its  fmell  and  tafte 
from  itfelf,  but  entirely  from  that  fpiiit,  which,  -vhen  prefent,  diftinguifhes 
thefe  oils,  and,  when  abient,  leaves  them  fcarce  diftinguiH-iable,  and  almoil 
of  one  and  the  fame  nature. 

Sometimes  in  certain  plants,  and  particular  parts  thereof,  this  oil  is  colleft- 
ed  pure,  in  little  peculiar  cells  or  receptacles  -,  at  other  times  oily  particles  are 
mixed  with  the  juices  of  plants,  and  fo  difperfed  therein  as  fcarce  to  appear 
in  the  form  of  oil,  but  lye  concealed  in  that  of  foap.  But  when  thefe  latent 
oily  particles  alTociate,  or  feparate  from  the  reft,,  they  immediately  appear  in 
the  form  of  oil.  Thus  the  juices  of  a  plant  being  extradted  with  water,  in- 
fpiffated,  made  faponaceous,  and  dried,  it  is  manifeft  that  they  contain  oil  by 
their  burning  {a).  On  the  other  hand,  a  pure  oil  diftils  from  incifions  made 
in  the  fir,  the  pine,  and  the  larch  tree.  A  tranfverfe  feftion  being  made- 
into  the  root  of  mafter-wort,  newly  dug  up  in  the  winter,  we  may,  by  the 
help  of  a  microfcope,  perceive  little  ch-ops  of  gold-coloured  oil,  ouzing  out 
from  certain  veiTels  on  the  furface  :  and  the  fame  holds  true  of  a  nutmeg,  or 
almond,  cut  with  a  warm  knife.  But  we  find  this  oil  no  where  more  plen- 
tifully than  in  the  cotyledons,  or  feminal  lobes  of  plants  •,  where  it  defends 
the  tender  embryo  from  the  pernicious  efFedis  of  unfeafonable  water,  or  too^ 
great  cold  •,  for  freezing  might  probably  prove  deftructive  to  fo  fine  a  ftruc- 
ture.  This  oil,  likewife,  is  in  the  winter-time  found  driven  towards  the 
bark,  by  the  preceding  fummer  ;  and  being  there  more  drained  from  its  wa- 
tery moifture,  is  collected  in  great  abundance,  efpecially  in  the  ever-greens. 
The  oil  of  vegetables,  therefore,  chiefly  abounds  in  their  more  durable  parts, 
in  order  to  defend  the  other  natural  and  more  necefTary  ones,  and  is  there- 
fore found  in  fuch  parts,  as  are  farthell  removed  from  the  abforbing  veflels  of 
the  roots,  and  the  nutrimental  juice  there  drawn  in  from  the  earth  ;  and. 
thus,  more  oil  is  found  in  ripe  linfeed,  than  perhaps  in  all  the  other  parts  of 
the  plant  together.  Sometimes,  aJfo,  this  oil  is  colleiled  in  fuch  quantity 
as  fpontaneoufly  to  appear  in  its  proper  form,  burft  its  cells,  and  run  out  ; 
whence  the  barks  of  trees  and  fruits  principally  afford  it,  as  we  fee  in  pine- 
apples, juniper-berries,  i^c.  efpecially  in  the  ever-greens,  where  the  outward 
bark  is  often  cafed  over  with  this  oil.  The  trees  in  the  northern  regions, 
which  grow  upon  the  high  mountains,  expofed  to  the  freezing  cold,  more 
particularly  afford  it ;  whence  it  fliould  feem  that  this  oil  is  highly  requifite 
to  defend  the  life  of  vegetables,  againft  the  freezing  cold  of  winter.  We  like- 
wife  obferve  that  thefe  fat  oils  chiefly  grow  and  colled;  in  full-grown  plants,  that 
foon  after  feem  as  it  were  to  fleep,  or  become  aged  •,  for  both  herbs  and  trees 
contain  little  oU  in  their  young  growing  ftate,  but  are  diftended  with  a  dilute, 

[a)  See  procefs  3,  a^d  5. 
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thin,  watery  juice.  Thus  flax,  foon  after  it  is  firft  fown,  rifes  in  the  form  of 
grafs,  and  is  merely  aqueous;  but  when  come  to  maturity,  itlofes  its  greennefs, 
grows  yellow,  and  now  affords  a  copious  oil,  efpecially  in  its  feed  :  and  the 
i'ame  holds  true  of  a  young  pine,  compared  with  one  that  is  full  grown.  It 
is  alfo  obferved,  that  the  ilirubby  plants,  which  have  lively  roots,  gradually 
contract  themfelves  upon  the  approach  of  winter,  with-hold  their  juices,  per- 
fpire  but  little,  receive  little  nourifhment  from  the  earth,  nor  throw  much 
off  into  the  air  ;  and  thus  they  continue  to  do  in  a  higher  degree,  as  the 
winter  comes  on,  till  at  length  they  in  a  manner  reft.  On  the  other  hand, 
as  the  fpring  approaches,  all  begins  to  move  again,  they  take  in  nourifli- 
ment  and  perfpire.  If  thefe  autumnal  or  winter  ftations  may  be  called  times 
of  fleep,  and  the  fummer  and  vernal  periods  times  of  waking,  in  plants,  it  will 
generally  appear,  that  the  oils  of  vegetables  are  encreafed  in  their  fleeping, 
but  their  water  in  their  waking.  Thus  the  root  of  mafter-wort  being  per- 
feftly  leaflefs  in  the  winter,  and  lying  hid  and  una6live  in  the  earth,  may  be 
called  dormant ;  but  if  now  dug  up,  and  examined,  it  will  be  found  rich  in 
oil ;  but  if  again  dug  up  in  May^  it  appears  aqueous,  faline,  and  by  no  means 
fo  oily  as  before  :  and  the  fame  is  obferved  in  trees.  Laftly,  we  fee  that  old 
trees  are  opprefled  with  their  own  oil,  and  thence  fuffocated,  thro'  the  abun- 
dance of  fat,  as  the  pine,  the  fir,  ^c  %  where  this  oil  appears  in  the  form  of 
a  gum,  but  in  others  under  that  of  rofin,  oil,  or  balfam.  And  hence  it  is  that 
gardners  fo  frequently  complain  of  the  death  of  trees,  obftrufted  in  their 
bark  -,  which  thus  die,  as  animals  do,  when  choaked  with  their  own  fat. 

The  chemift,  therefore,  who  would  extradl  the  oils  of  vegetables  fliould 
firft  learn  from  botany,  that  there  are  certain  feafons  wherein  plants  abound  with 
water  and  fait,  and  then  but  little  with  oil  ;  and  again,  that  there  are  other 
feafons  wherein  they  principally  abound  with  oil,  and  but  little  with  water  and 
fait  :  for  whilft  new  leaves,  flowers,  and  fruit  are  forming  in  plants,  the 
motion  of  the  aqueous  juices,  pregnant  with  fait,  is  promoted,  and  the  flug- 
gifli  oils  excluded ;  but  when  the  leaves  begin  to  wither  and  fall  off,  the 
flowers  to  flied,  or  the  fruit  to  ripen,  or  fpontaneoufly  fall  off,  when  perfeft, 
then  the  oily  parts  gradually  colle6t  together  and  prefide  •,  the  more  fubtile 
ones  being  diffipated  by  the  fummer's  heat  :  whence  builders  fell  their  tim- 
ber in  the  midft  of  winter,  that  it  may  be  durable,  and  proof  againft  moi- 
fture  and  rottennefs.  For  all  the  hardeft,  moft  ponderous,  and  lafting  woods 
are  found  to  abound  with  a  ponderous  oil  ;  thus  cedar  and  lignum  vita 
contain  an  exceeding  heavy  compadl  and  copious  oil.  Chemifts,  therefore, 
muft  choofe  their  fubje£ts  for  fait  at  a  certain  feafon,  and  for  oil  at  a  very 
different  one. 

T!he  procefs. 

'  I .  The  ripe  feeds  of  moft  vegetables,  when  they  begin  to  fall  and  grow 
'  dry,  contain  a  copious  native  oil ;  thefe  feeds  therefore  being  taken,  and 
'  fomewhat  farther  dried,  are  ground  into  a  kind  of  meal ;  but  if  they  prove 
'  too  unduous  for  this  purpofe,  let  them  only  be  bruifed  in  a  ftone  mortar  ; 
'  by  which  aftion  alone  fome  of  them  will  yield  an  oil  -,  fuch  as  almonds, 
'  pine-nuts,  piftachos,  l^c.     Let  the  meal  thus  procured  be  fufpended  a 
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"  while  in  the  vapour  of  boiling  water,  and  then  again  be  gently  .dried  tO; 
'  open  it  the  more,  and  fit  it  the  better  for  yielding  its  oil  by  expreffion  : 
'  put  this  meal  or  pafte  into  ftrong  hempen  bags,  which  are  to  be  clofe  tied 
'  up,  and  place  them  between  two  iron  plates  heated  in  boiling  water,  and 
'  fqueeze  the  bags  in  a  ftrong  prefs  ;  and  thus  the  oil  being  melted  by 
'  this  innocent  heat,  will  fweat  and  drop  thro'  the  bags  into  a  receiving  vei- 
'^  fel  placed  underneath,  without  empyreima,  but  almoft  as  it  naturally  exifted 
'  in  the  plant.  And  by  this  means  may  an  oil  be  drawn  from  the  feeds  of 
'  the  leaft  oleaginous  plants,  fuch  as  hemp,  flaxr,  lettice,  and  numberlefs 
'  other  fubjevfls  ;  in  which  no  mortal  would  have  expected  fuch  an  oil  fhould 
'  lye  concealed.  In  the  fame  manner,  a  copious  oil  may  be  exprelTed  from 
'  cloves,  mace,  and  nutmegs  •,  tho'  the  fharp  aromatic  virtue  of  thele- 
'  fpices  will  not  be  found  in  their  expreffed  oil  ;  for  mace  and  nutmeg, 
'  when  thus  treated,  rather  afford  a  mild  and  very  thick  balfam,  than  a 
'  hot  aromatic  oil,  fuch  as  they  yield  by  diftillation.  I  was  formerly  fur- 
'  prized  that  the  exprefs'd  oil  of  muftard-feed  fliould  be  ordered  v/ith  fuc- 
'-  cefs  in  the  rc^ging  pain  of  tlie  ftone,  but  my  vvonder  ceafed  upon  finding 
'  this  oil  fo  fweet,  fo  foft,  and  mild  •,  whereas  that  by  diftillation,  from  the 
'  fame  feed  is  fo  violently  fliarp  and  fiery,  that  to  this  day  I  cannot  fuffici- 
'  ently  wonder  at  the  difference  as  often  as  I  confider  it ;  for  it  feems  diffi- 
'  cult  to  affign  the  reafon  why  this  exprefied  oil  has  not  the  pungent  tafte 
'  and  odour,  which  are  fo  remarkable  in  the  diftilled  oil,  and  why  the 
'  acrimony  of  the  preceding  fpirit,  which  refides  in  the  oil,  is  not  here  ma- 
'  nifeft :  and  this  whether  we  regard  the  water,  the  fait,  the  fpirit  itfelf,  or- 
'  its  oil  («)'. 

2.  The  oil  of  our  prefent  procefs  contains  very  little  fitlt,  tho'  it  has  evi- 
dently much  of  the  particular  nature  of  the  plant,  as  our  fenfes  inform  us  ; 
but  whilft  frefh,  it  fheaths,  blunts  and  mollifies  what  is  acrimonious  in  the 
humours,  relaxes  the  fibres,  membranes,  vefiels  and  vifcera^  when  applied 
ihereto,  foftens  the  hardnefs  of  the  fleili,  and  cures  its  crifpinefs  •,  it  mollifies 
and  moiftens  dead  and  dry  efcars,  and  renders  them  feparable  from  the  found' 
fiefh  by  the  vital  actions  ;  it  defends  the  naked  parts  in  wounds,  and  prevents 
the  dry  air  from  hurting  them  by  deficcation.  It  alfo  prevents  the  thin  hu- 
mours from  exhaling  too  much  thro'  the  open  mouths  of  the  veffels  in 
wounds,  and  thus  fpoiling  the  extreme  vefl^els  -,  and  hence  it  becomes  an  ex- 
cellent remedy  for  expeditioufly  healing  recent  flefn-wounds.  It  is  alio  ac- 
counted a  great  anodyne,  both  as  it  is  emollient  and  relaxing  ;  but  thefe  oils 
have  one  ftrange  property,  whereby,  with  the  heat  only  of  70  degrees,  they 
prefently  degenerate,  without  any  foreign  body  being  mixed  with  them.,  and 
thus  become  thin,  fharp,  bitter,  rancid,  yellow,  corrofive,  and  inflamma-, 
tory  ;  whereas  they  were  before  thick,  mild,  fweet,  almoft  infipid,  white, 
anodyne,  and  relaxing.  And  thefe  furprizing  changes  happen  in  a  few  days 
in  the  fummer's  heat.  Is  it  not  ftrange  that  frefli  drawn  oil  of  almonds 
fhould  prove  healing  and  fuppling  to  the  parched  rough  mouth  and  jaws  in  the 

(a)  Let  the  expreffed  oils  be  diHilled,  and  the  remains  or  preffings ;  for  does  not  diflillation 
iccreafe  and  raife  only  the  more  penetratingj  volatile,  and  pungent  oil,  and  fpirit  of  plants  ? 

quinfey. 
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quinfey,  and  the  fame  oil  in  a  few  days  afterwards  fuddenly  inflame  the  jaws  of 
a  perfon  in  health  ?  And  the  fweeter  it  was  when  frefli,  the  fharper  it  proves 
when  old  and  rancid.  Hence  almonds,  walnuts,  and  piftachos  become  ex- 
ceeding naiifeous,  when  rancid,  and  apt  to  occafion  a  fudden  quinfey  in  the 
throat,  and  excite  a  fever,  thro'  the  burning  efFeft  they  have  upon  the  mouth, 
throat,  ftomach,  and  inteftines.  Phyficians,  therefore,  fhould  be  cautious, 
when  they  order  oil  of  almonds  in  acute  diftempers,  that,  it  be  frefh  drawn, 
(from  almonds  that  v/ere  not  rancid)  and,  in  the  heat  of  ilimmer,  not 
kept  above  twenty-four  hours-.  The  fame  thing  is  alfo  found  in  butter, 
animal  fat,  bacon,  marrow,  and  the  more  perfedt  oils  hereof :  all  which, 
tho'  innocent  when  frefh,  become  highly  naufeous  by  ftanding  unfalted  in 
a  hot  air,  where  they  turn  yellow,  blue,  or  green,  become  rank,  corrofive, 
and  eafily  poifonous  in  the  plague.  Thus  a  great  acrimony  is  fometimes 
found  in  cheeie  that  has  been  long  kept,  whereby  I  have  feen  the  whole 
mouth  violently  inflamed.  "Whence  we  may  eafily  conceive  what  eflFefts  it 
might  have  upon  the  vifcera.  It  is  an  obvious  experiment,  that  oil,  by 
boiling,  will  foon  turn  yellow,  red,  black,  bitter,  fliarp,  and  unwholefome. 
And  this  fliews  us  how  oils  may  in  fix  hours  time  become  extremely  bitter  in 
the  fliomach,  and,  when  vomited  up,  be  erroneoufly  taken  for  the  bile  ;  for 
this  matter  takes  flame  at  the  fire.  Thefe  obfervations  upon  the  nature  of 
oil  may  lead  us  to  underftand  many  particulars  in  natural,  m.edicinal,  phar- 
maceutical, and  culinary  hiltory. 

PROCESS     XXL 

Native  oils,  ground  with  wafer,  and  the  matters  that  afford  the?n,  make 
a  kind  of  chyle,  milk,  or  einuljion ;  by  an  exa?7iple  in  almonds. 

'  F  the  oleaginous  fubftances,  mentioned  in  the  preceding  procefs,  be- 
'  ing  prepared  fo  far  as  is  requifite  to  afford  an  oil- by  expreflion,, 
'  are  ground  in  a  marble  mortar  with  a  wooden  peftle,  and  a  little  water 
'  flowly  and  fucceflively  poured  upon  them  in  the  grinding,  that  they  may 
'  thus  come  into  a  well  wrought  paf!:e,  they  will  change  into  a  white  mafs  ; 
'  which  the  longer  it  is  ib  ground,  the  m.ore  uniform  it  becomes,  and  the 

*  better  fitted  for  this  procefs.  2\  Then  gradually  add  more  fair  v/arm 
'  water,  fo  as  to  make  the  whole  fluid,  and  continue  the  triture  without  in- 

*  termilTion,  as  before  ;  Vvfhereby  the  liquor  floating  above  the  matter,  will 

*  begin  to  grow  milky  and  unftuous  :  let  the  liquor  now  reft  a  little,  then 
'  pour  it  ofi^  by  a  gentle  inclination  of  the  mortar  upon  a  thin  linen  ftrainer, 

*  that  the  finer  part  may  pafs  thro'  into  a  clean  veflTel.  3.  To  the  grofs  part 
'  remaining  behind  in  tht  mortar  and  in  the  ftrainer,  again  add  frefh  water, 
'  and  grind  and  ftrain  as  before,  adding  this  fecond  liquor  to  the  former, 
'  and  repeat  this  for  feveral  times,  till  the  liquor  poured  ofi^  gradually  be- 

*  comes  lefs  v/hite,  lefs  thick  and  unftuous,  and  at  length  perfectly  aque- 
'  ous-,-  at  v/Kich  time   but  a  very  little  of  the  fubjeft  will  remain  in  the 

*  mortar,  and  that  chaffy,  poor,  exhaufted,  and  infoluble  in  v/ater,  tho'  af^ 
f  fifted  by  long  triture  ;:  appearing  almoft-  merely  t-erreftrial,  without  falc,-  or 

'-  tlla- 


The  PraBice  of  Chemistry, 

'  the  leafl:  figns  of  oil :  whence  by  this  means  the  parts  of  vegetables  fiileti 
'  with  oil  are  divided  into  two  diftinft  kinds  ;  the  one  dilTolvable  by  water, 
'  the  other  not.  And  it  is  very  remarkable  that  the  fame  is  performable 
'  with  the  mafs  remaining  in  the  bags,  alter  the  oil  was  exprefs'd  according 
'  to  the  lail  procefs  ;  excepting  only,  that  fo  much  the  lefs  white,  thick,  unc- 
'  tuous  liquor  will  be  afforded,  as  the  more  oil  was  forced  out ;  but  even 
'  after  the  utmoft  violence  of  the  prefs,  the  remaining  matter  will  ftill  yield 
'  a  confiderable  quantity  ol  this  milky  liquor. 

The  liquor,  thus  prepared,  refembles  in  many  refpefts  the  chyle  of  ani- 
mals, which  is  itfelf  prepared  from  vegetables  in  their  bodies,  by  chewing, 
ruminating,  and  the  aftion  of  the  ftomach,  before  it  is  mixed  with  the  bile 
in  the  Duodenum.  The  diing  appears  plain  from  the  white  colour,  the  mild 
odour,  the  fweet  tafte,  the  thick  unftuoufnefs,  and  the  great  difpofition  they 
both  have  to  turn  four.  So  likewife,  if  the  liquor  thus  prepared  ftand  fome 
time  in  a  tall  cylindrical  veflel,  it  fpontaneoufly  feparates  into  a  white,  thick, 
and  almoft  totally  oiiy  part,  which  floats  at  top,  and  into  a  thinner,  tranf- 
parent,  bluilli  liquor,  that  remains  below  •,  wherein  it  perfectly  refembles 
milk,  as  dividing  itfelf  into  cream  and  thin  milk.  Again,  if  this  liqour  be 
kept  for  fome  time,  in  a  warm  air,  it  turns  four,  and  afterwards  confider- 
ably  fliarp,  tho'  without  acquiring  the  proper  rancidnefs  of  an  exprefs'd  oil, 
as  defcribed  in  the  laft  procefs  ;  in  which  refpedl  alfo  it  perfectly  agrees  with 
milk,  which  acquires  the  like  acidity  in  fuch  an  air,  without  becoming  ran- 
cid like  pure  oil :  whence  this  farther  remark  flaouid  be  made,  that  in  acute 
diftempers  emulfions  may  be  given  with  greater  fafety  than  exprefled  oils. 
But  I  could  never,  by  any  art  of  coagulation  I  have  ufed,  obtain  a  curd 
from  this  liquor  as  milk  affords  ;  whence  there  is  this  difference  betwixt 
the  milk  of  vegetables  and  animals.  The  i-eafon  of  the  difference  between 
the  expreffed  oil  of  the  preceding,  and  the  emulfion  of  the  prefent  procefs, 
feems  chiefly  this,  that  the  mealy  part  in  the  grinding  being  conftantly  in 
fine  particles  interpofed  betwixt  the  pure  oil,  the  parts  of  this  oil  are  fo  broke 
and  feparated  from  one  another,  that  its  tenacity  being  changed,  it  becomes 
miJcible  with  water,  and  thence  appears  in  the  form  of  milk,  which  alfo 
confifts  of  a  fat  fubftance  diflblved  in  water ;  whereas  when  a  pure  oil  is  ob- 
tained by  expreflion,  the  parts  thereof,  being  in  contraft  with  each  other, 
do  not  admit  of  water,  nor  fuffer  it  to  be  mixed  among  them.  Again,  the 
large  quantity  of  meal,  intermixed  amongft  the  oil  in  the  emulfion,  caufes  it 
to  turn  four,  not  rancid  ;  and  hence  appears  the  reafon  why  the  liquor  is 
v/hite  ;  for  whitenefs  always  enfues  as  often  as  oil  is  intimately  divided  and 
mixed  with  water.  If  oil  be  poured  upon  a  glafs  of  water,  the  two  liquors 
will  remain  feparate  and  tranfparent ;  but  if  fhook  briflily  together,  they  will 
unite  in  fome  meafure,  and  during  that  union  the  mixture  will  appear  per- 
feilly  v^hite  ;  but  if  now  fuffered  to  reft,  the  oil  col  lefts  at  the  top,  the 
water  finks  to  the  bottom,  and  the  whitenefs  immediately  vanifhes  :  and  the 
fame  thing  frequently  happens  in  animal  milk,  diftilled  oleaginous  waters, 
and  thefe  emulfions.  It  is  alfo  certain,  that  the  whitenefs  becomes  greater, 
the  larger  the  quantity  of  oil  ;  and,  in  this  cafe,  the  liquor  fooner  grows 
rancid  ;    but   the  lefs  the  oil,   the  lefs  white  the  liquor,  and  the  fooner 

it 
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it  turns  lour.  In  the  fummer,  emulfions  will  fcarce  keep  above  ten  hours, 
but  in  the  winter  longer.  To  conclude,  this  method  of  making  emulfions 
o-ives  light  to  the  aftion  of  maftication  •,  for  all  the  foods  prepared  from 
corn,  abounding  with  a  latent  oil,  and  being  ground  by  the  teeth  in  chew- 
ing, and  mixed  with  the  faliva,  the  longer  they  are  thus  adlcd  upon  in  the 
mouth,  the  nearer  they  approach  to  thefe  emulfions,  and  at  length  always 
turn  white,  when  the  faliva,  fait  and  oil  are  well  ground  together.  The 
operation  thus  begun  in  the  mouth  is  carried  on  in  the  ftomach,  and  more 
perfeded  in  the  inteftines,  where  the  matter  ftill  retains  the  fame  nature  ;  ex- 
cept that  new  juices  are  perpetually  mixing  themfelves  therewith,  and  com- 
municating their  properties ;  whereas  in  our  pharmaceutical  operation,  there 
is  no  addition  but  of  water  alone.  And  hence  we  may  underftand  the 
artificial  diftinftion  between  the  fii-ft  chyle,  and  the  milk  of  animals. 

PROCESS     XXII. 

^he  native  oils  of  plants^  prepared  by  Jimple  boiling  with  water, 

*  !•   ^A/"-^-^^  plants,  or  their  more  oily  parts,  have,  according  to  the 

V  V     '  20th  procefs,  been  deprived  of  all  their  oil  feparable  by  the 

*  prefs,  let  the  remainder,  included  in  a  linen  bag,  be  kept  for  a  fufficient 

*  time  in  boiling  water,  whereby  the  oil  left  behind,  being  diflToIved,  will 
'  float  on  the  furface,  and  fhould  now  be  carefully  taken  off  with  a  ladle, 
'  and  preferved  together.  Let  this  operation  be  continued  fo  long  as  any 
'  oil,  or  fat  fcum  rifes,  and  thus  all  the  oil  left  in  the  fubjeft  after  expref- 

*  fion  will  appear,  which  might  alfo  be  obtained  in  the  way  of  emulfion,- 
'  by  the  preceding  procefs  ;  and  even  the  water  by  boiling  fo  long  will 
'  acquire  a  milky  colour,  and  an  uncluous  confiftence,  and  thus  fhew  that 
'  much  oil  ftill  remained  behind.  2.  But  if  the  fubjeft  were  prepared,  as 
'  in  the  20th  procefs  for  obtaining  its  exprefled  oil,  and  boiled  in  water 
'  after  the  fame  manner,  an  incredible  quantity  of  oil   may  be  thus  pro- 

*  cured.     Thus  a  pound  of  the  bell  cocoa-nuts  being  boiled  to  a  pappy 

*  confiftence,  with  a  gallon  of  water,  the  fat  colledled  from  them,  which 

*  when  cold  appeared  like  fuet,  amounted  to  feven  ounces  {a).  And  ftill 
'  what  remains  after  the  boiling,  being  dried,  ground,  and  prefled,  ufually 
'  affords  fome  quantity  of  oil ;  of  which  there  therefore  feems  to  be  a  fur- 
'  prizing  proportion  in  feeds.  Tho'  there  are  fome  of  a  poorer  kind  whick 
'  fcarce  afford  any  oil  by  expreffion  or  boiling  with  water ;  fuch  as  beans, 
'  peas,  lentiles,  (£c.  yet  even  thefe  being  dried,  and  gently  roafted,  afford 
'  fome  oil  in  both  ways :  and  what  is  thus  prepared  by  boiling  retains 
'  much  of  the  particular  nature  of  the  plant,  not  confiderably  changed.' 

(a)  See  the  experiment  as  made  by  Mr.  Homberg  in  the  hiftory  of  the  royal  academy  of 
fans,  \>yyi.du.liame'i,  pag.  371,  ed,   1701. 

the: 
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T'he  ufe. 

The  three  preceding  experiments  being  duly  made,  compared  togethej", 
and  well  confidered,  fhew,  (i.)  that  the  native  oil  fpontaneoufly  refides  in 
plants,  as  a  natural  conftituent  part  thereof.  Whence  we  alfo  learn  the 
origin  of  the  fat  in  animals,  which  feed  upon  vegetables  -,  fince  vegetables 
conftantly  abound  Vvith  oil,  which  may  be  prepared  and  extrafted  from  them 
by  chewing,  ruminating,  and  the  pov/er  which  the  body  has  of  making  the 
chyle.  (2.)  We  hence  fee  the  natliie  and  ufe  of  tliis  oil  in  plants.  (3.)  So 
likewife  we  learn  the  manner,  whereby  a  liquor,  extremely  like  chyle  and 
milk,  may  be  produced  from  oil  and  water  mixed  and  ground  together  in  a 
certain  manner,  and  hence  perceive  how  the  human  body  a£bs  in  producing 
chyle  and  milk.  (4.)  Hereby  we  are  orderly  led  to  confider  thofe  oils  called 
eflential,  which  will  now  foon  follow.  (5.)  Phyficians  acquainted  with  thefe 
particulars  will  not  wonder  whence  men  in  health,  who  ufe  little  exercife, 
ihould  abound  in  fat,  even  tho'  they  often  ufe  nothing  but  vegetable  food  ; 
lince  ejcprefiion  and  emulfion  can  fo  eafily  extra6l  a  large  quantity  of  oil 
trom  vegetables  not  apparently  oily.  (6.)  Hence  we  fee  the  origin  both  of 
chyle  and  milk;  and,  (7.)  the  nature  of  thofe  principles  which  conftitute 
them  both  ;  viz.  the  animal  juices,  confifting  of  thtfaliva,  the  fine  arterious 
dew,  the  mucus  of  the  mouth,  jaws,  gullet,  ftomach,  and  intellines  ;  and 
again  of  thofe  aqueous,  faponaceous,  oily,  and  fpirituous  matters,  in  the 
liquors  enumerated,  which  inay  be  brought  into  the  form  of  an  emulfion, 
and  exprelled  trom  the  grofl"er  parts,  by  the  means  of  maftication,  deglu- 
tition, the  adtion  of  the  ftomach,  and  the  periftakic  motion.  (8.)  Hence 
nlfo  may  eafily  be  derived  the  phyfical  rcafon,  why  the  milk  of  animals, 
prepared  entirely  from  vegetable  and  tartifh  food,  is  fo  apt  to  turn  four, 
when  out  of  the  body.  Recent  verdant  grafs,  by  being  long  mafticated, 
or  ruminated,  with  a  large  proportion  of  Jhliva,  begins  even  in  the  mouth 
to  afiume  the  form  of  milk,  and  promote  the  produdlion  of  fat :  whence 
men  ufually  grow  fat  with  bread  and  water,'  and  cattle  with  water  and  grafs. 
(9.)  After  all  this,  we  muft  not  credit  thofe  who  pretend  by  art  to  extra£l 
jnore  oil  from  plants  than  nature  has  given  them ;  for  we  cannot  generate 
oil  by  art,  but  only  feparate  that  which  before  exifted  in  the  plant  («), 
Laftly,  thefe  oils  gained  by  expreffion,  emulfion,  and  deco6lion,  are  not 
to  be  efteemed  as  pure,  fimple,  and  unmixed  -,  for  when  analyfed  by  diftil- 
lation,  in  the  way  hereafter  to  be  mentioned,  they  refolve  into  much  water, 
foot,  true  elfential  oil,  and  earth,  as  that  accurate  chemift  Dr.  Slave  has  ob- 
ferved  (b).  And  from  hence  it  feems  to  proceed,  that  thefe  oils,  procured 
by  expreflion,  decodlion,  or  trituration,  fo  eafily  change  in  the  air;  as 
.confifting  of  a  mixture  of  fo  many  different  things.  The  oils  prepared  by 
codion  contain  fait,  but  not  fo  much  as  deco6lions  made  with  water. 

(rt)  Compare  this  with  procefs  23.  pag.  6;.  and  pag.  6S.  §.  2.  and  procefs  25.  §.  2. 
(i)  See  philofophical  trahfaftioris  abridged  hy  Laivti',  vol,  3.  p.  361. 
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PROCESS     XXIII. 

Dijlilledy  or  ejfential  oils,  by  the  alembic ;  from  the.  recent  leaves  of 

favine. 

ALL  plants  are  more  or  lefs  fit  for  this  operation,  but  chiefly  thofe 
which  are  rich  in  an  aromatic  virtue,  fuch  as  we  defcribed  in  our 
firft,  fifteenth,  and  fixteenth  procefles  •,  and  none  of  thefe  are  more  proper 
for  our  prefent  purpofe  than  thofe  of  a  high  and  fragrant  odour,  and  a 
pungent,  hot  and  grateful  tafte  :  but  in  the  prefent  procefs,  which  opens 
the  fubjeft  of  eiTential  oils,  we  are  more  particularly  concerned  with  the 
leaves  of  plants.  Thefe  leaves  are-either  the  recent  ones  of  ever-greens^ 
or  the  fading  ones  of  plants  that  fhed  their  leaves. 

The  aromatic  leaves  of  ever-greens,  fuch  as  the  arbor  vita,  bay,  box,, 
cedar,  citron,  ivy,  juniper,,  lemon,  marum  fyriactim,  myrtle,  orange,  pine,, 
rofemary,  favine,  fage,  thyme,  wild-thyme,  are  almoft  always  full  of  oil, 
but  chiefly  in  the  autumn,  and  towards  winter  ;  fo  that  die  rule  and  me- 
thod of  working  is  nearly  the  fame  for  them  all. 

But  the  annual  aromatic  leaves  which  die  fpontaneoufly,  tho'  when  green 
prove  highly  odoriferous  and  aromatic,  are  to  be  gathered  for  our  pre- 
fent purpofe  at  the  time  of  their  full  growth,  or  juft  before  they  begin  to 
decline  from  their  utmofh  vigour  •,  for  then  the  aqueous  moifture  and  the 
fait  being  diflipated,  leave  a  more  tenacious  oil  and  balfam  behind  :  and 
the  principal  plants  of  this  kind  we  enumerated  in  the  catalogue  of  our  firlt 
procels.  Experience  has  fhewn  that  thefe  leaves,  being  gathered  at  the  time 
above  mentioned,  afford  more  oil  if  they  are  fomewhat  dried  in  the  fhade, 
and  a  moderately  fanning  air,  before  diftillation,  than  if  they  were  imme- 
diately committed  to  the  ftill,  with  a  watery  juice  remaining  in  them  ;  per- 
haps, becaufe  the  water  being  carried  off,  the  oils  unite  the  clofer,  and  come- 
over  in  their  proper  form ;  whilft  being  divided  by  the  interpofition  of  the 
water,  they  indeed  impregnate  the  diftilled  liquor  with  their  virtue,  tho' 
they  do  not  appear  in  the  form  of  oil  :  but  care  muff  be  had  not  to  ufe  too- 
great  a  heat  in  the  drying,  left  the  oil  aifo  fliould  fly  off.  Some  leaves,. 
however,  are  found  to  contain  fo  large  a  quantity  of  a  balfamic  oil,  as  to 
afford  it  copioufly  upon  diftillation  ;  as  we  fee  in  mint  and  rofemary.  There 
are  alfo  others  that  dry  with  difficulty,  and  lofe  of  their  fine  fpirit  which, 
enriches  the  oil ;  fuch  as  calamint  and  maudlin-tanfey :  fo  that  fome  parti- 
culars are  always  to  be  excepted  from  the  general  rule. 

The  Procefs, 

*  I.  Take  the  green  leaves,  therefore,  of  any  of  thefe  plants,  which,  with- 
"  out  bruifing,  fpontaneoufly  and  copioufly  emit  their  fragrance  ;  put  them. 
'  into  n  Ctill,  v/ hereof  they  may  pofiefs  two  thirds,  and  pour  on  the  diftilled 

*  water  of  the  fame  plant  to  the  fame  height:-,  then  immediately  perform/ 

*  the  diftillation ;  and  thus  baulm,  calamint,  dill,,  dittany,  fennel,  lovage. 
Vol.  II.  K  *  marum' 
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'  marum  fyriaciim,  marjoram,  maudlin-tanfey,  mint,  origanum,  fage,  favine, 
favory,  fcurvy-grafs,  fouthernwood,  tanfey,  thyme,  and  wild-thyme,  all 
immediately  afford  their  oils.  But  others  require  to  be  long  digefted,  in 
a  vefTel  exaftly  clofed,  together  with  fea-falt,  or  the  fpirit  of  vitriol,  in 
order  to  fit  them  to  afford  their  oil  in  perfedtion,  and  in  larger  quantity. 
Thus  if  the  effential  oils  be  required  from  the  leaves  of  bays,  box,  calamus 
arornatkus^  cedar,  camomile,  citron,  fir,  hyffop,  juniper,  lemon,  myrtle, 
orange,  or  pine,  let  them  be  firft  gently  dried,  then  put  into  a  ftill  fo  as 
to  fill  two  thirds  thereof-,  pour  on  their  own  diftilled  water  to  the  fame 
height,  and  for  eveiy  pint  of  the  water  add  half  an  ounce  of  fea-falt,  or  a 
dram  of  the  oil  of  vitriol ;  lute  the  ftill  perfectly  clofe,  and  continue  the 
heat  up  to  90  degrees,  for  three  weeks,  before  the  diftillation  :  but  the 
more  tenacioufly  any  leaves  retain  their  oils,  the  more  acid  and  the  longer 
digellion  they  require  ;  for  acids  loofen  and  refolve  thefe  oils,  and,  perhaps, 
in  fome  meafure  encreafe  them  (^),  according  to  the  obfervation  oi  Boyle, 
Hoffman,  Homberg,  and  Le  Mort.  Now,  therefore,  proceed  to  diftillation, 
as  in  obtaining  the  water  of  the  fifteenth  procefs,  only  obferving  to  make 
the  matter  boil  quick,  and  the  ftill  to  run  ftrong,  for  thus  the  oil  required 
will  come  over  with  the  firft  water  ;  whereas  if  the  diftillation  be  too  flow, 
the  oil  will  be  agitated  by  a  great  heat  •,  yet  not  being  able  to  rife,  it  will 
be  mixed  in  among  the  water  and  the  leaves,  and  be  thus  attenuated,  and 
greatly  enrich  the  water,  to  the  diminution  of  the  oil.  Let  the  diftillation 
be  continued  with  this  degree  of  heat,  fo  long  as  any  oil  comes  over  with 
the  water  •,  the  receiver  being  often  changed,  to  difcover  how  long  any 
oil  continues  to  rife  :  for  the  diftillation  fhould  be  continued  fo  long  as  the 
water  has  any  confiderable  virtues,  as  mentioned  in  the  fifteenth  and  fix- 
teenth  procefles  ■,  for  this  water  is  ferviceable  in  procuring  new  oil. 
'  2.  In  this  operation,  therefore,  the  cells  and  fkins  containing  the  oil,  be- 
ing foftned  by  the  digeftion,  and  burft  by  the  boiling  heat,  which  fets 
free,  moves,  and  rarifies  the  oil,  this  is  confequently  liquified,  and  thrown 
to  the  furface  of  the  water,  efpecially  if  the  plant  be  European.  And  as 
the  oily  particles  are  carried  upwards  along  with  the  watry,  they  are  to- 
gether forced  into  the  worm ;  where  being  condenfed,  by  the  cold,  into 
oil  they  are  thus  tranfmitted  into  the  receiver  pure,  confiderably  natural, 
without  any  empyreuma,  and  excellently  retaining,  in  a  finall  compafs,  the 
odour,  tafte,  and  peculiar  virtues  of  the  plant ;  leaving  its  remainder  per- 
feftly  deprived  of  all  the  oil  by  the  diftillation,  and  almoft  without  any 
mark  of  its  own  nature  :  for  the  oils  of  box,  calamint,  and  wormwood, 
are  as  perfedly  diftinguiftiable  by  their  fmell  and  tafte,  as  the  plants  from 
whence  they  were  drawn,  whilft  the  plants  themfelves,  from  whence  all 
the  oil  is  extratSted,  cannot  afterwards  be  well  diftinguiftied  from  each 
other.  Thefe  oils  long  retain  their  virtues  without  growing  rancid,  and 
therefore,  with  refpeft  to  all  thefe  properties,  the  chemifts  have  aptly 
termed  them  ejfential  oils. 


{a)  How  does  this  agree  with  what  was  delivered  under  proems  22.  The  ufe,  adjintm,  &c- 

the 
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The  ufe^ 

t.  Theie  oils  have  a  certain  fliarp,  heating,  inflammatory  property,  fo  as 
to  ftimulate  the  nervous  fibres,  attenuate  vifcidities,  prove  grateful  to  the 
imell  and  tafte,  and  quicken  the  fpirits.    Their  acrimony  appears  from  hence, 
that  if  applied  to  the  naked  membranes  and  nerves  in  wounds,  they  give 
an  acute  pain.     We  learn  they  are  heating,  becaufe,  when  taken  inwardly, 
they  excite  a  greater  heat  than  almoft  any  other  fimple  body  ;  fo  that  a  free 
ufe  of  them  will  bring  on  burning  fevers,  keep  them  up,  and  by  an  encreafed 
and  continued  ufe,  raife  them  even  to  the  utmoft  degree  of  heat  and  vio- 
lence.    When  externally  applied  to  the  fkin  of  an  healthy  perfon,  fo  that 
they  cannot  be  thrown  off,  they  caufe  an  heat,  burning,  pain,  rednefs,  Ihin- 
ing,  pulfation,  and  blifters  ;  and  if  their  aftion  be  great,  even  gangrenes  : 
whence  it  is  manifeft  how  high  an  inflammatory  power  they  have,  when 
imprudently  given  internally,  where  coming  in  contadl  with  the  vifcera  and- 
membranes,  they  may  produce  the  like  inflammations,  and  hence  being  ac- 
tuated in  the  body  by  the  force  of  circulation,   they  effeftually  ftimulate  the 
nerves,  and  may  thus  excellently  attenuate,  and   intimately  divide  thofe 
vifcidities,  which,  arifing  from  mere  inaftivity,  require  to  be  refolved  by  a 
briflcer  motion.     Again,  the  odoriferous  kind,  by  their  fweetnefs  and  pleafant 
tafhe,  prove  highly  acceptable  and  refrelhing  in  faintnefs  and  torpidity,  and 
all  thefe  effedls  they  have  not  by  means  of  their  oily  tenacity,  but  of  the  fub- 
tile  fpirits,  which  are  lodged  in  this  oil,  and  contain  the  proper  tafte  and  fmeir 
of  the  plant,  according  to  what  we  have  already  often  mentioned  {a).    Thefe' 
©ils,  therefore,  by  a  prudent  medicinal  ufe,  afford  the  nobleft  remedies 
againft  all  thofe  diftempers  wherein  the  animal,  natural,  and  vital  fpirits  are 
wanting,  or  torpid  :  for  inftance,  in  perfons  afflifted  with  cold  watery  difor- 
ders,  a  fimple  leucophlegmatia,  or  mucous  ferofity,  proceeding  from  mere 
inaftivity,  without  any  inflammatory  obftruftion.     Hence  alfo  they  become 
ferviceable  in  winter  fevers,  that  are  perfefbly  intermittent,  and  attended 
with  cold  fits  ;  being  given  whilft  the  fever  is  off,  and  chiefly  before  the  cold 
fit  is  expefted.     A  moderate  ufe  of  them  alfo  is   ferviceable  to  aged  per- 
fons, and  to  the    hypochondriacal,  whofe  blood  is  fluggifti  and  unfit  for 
affording  of  fpirits ;  whence  fuch  perfons  become  indolent,  forgetful,  hea- 
vy, lethargic,    and  apt  to  weep  like  children.     In  like   manner   they  are 
ferviceable  to  hyfterical  wornen  -,    but  where  hyfterical    diforders  proceed 
from  a  plethora^  effential  oils,  tho'  in  other  cafes  fo  excellent,  prove  very 
prejudicial ;  and  the  like  is  to  be  underftood  of  apopledlic   cafes  :  for  tho" 
thefe  oils  are  ferviceable  where  the  patient  is  old,  and  lethargic  thro'  a- 
w^nt  of  fpirits  and  a<5livity  ;  yet  they  prove  almoft  mortal  when  the  dif- 
isrder  proceeds  from  blood  extravafated  within  the  fkuU,  or  from  an  inflam- 
.jnatory  fulnefs  or  plethora  :  whence  fuch  perfons  have  been  often  hurt  by 
the  ufe  of  apopledlic  balfams,  prepared  from  thefe  oils,  tho'  almoft  every 
"wiiere  inclifc;rimiflately  commended.     They  are  in  no  diftempers  more  de- 

WiSeegraeefs  li  15,  .i6,  17. 
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fervedly  praifed  than  againft  flatulencies  in  the  ftomach,  gripings,  and  the 
colic  -,  but  here  alfo  they  muft  be  prudently  ufed,  becaufe  theie  diforders 
may  arife  from  inflammation,  fpafms  occaiioned  by  fulnefs,  and  the  like 
caufes,  wherein  fuch  oils  are  hurtful ;  tho',  on  the  other  hand,  excellent, 
when  thofe  diforders  proceed  from  mere  coldnefs,  languid  circulation,  and 
a  cold  vifcid  ferofity  blocking  up  the  intefl:ines. 

2.  With  regard  to  the  chemical  ufe  of  our  preient  procefs,  it  is  hence 
manifeft,  (i.)  that  aromatic  plants  contain  an  oil  which  is  volatile  with  the 
heat  of  boiling  water;  (2.)  That  this  oil  principally  contains  the  prefiding 
fpirit,  which  rifes  together  with  it,  and  after  diftillation  remains  for  feveral 
years  therein,  provided  the  containing  veflel  be  clofe  ftopped ;  (3.)  That 
plants  contain  this  oil  only  in  one  certain  quantity,  which  being  drawn  out, 
there  remains  no  more  behind  ;  (4. )  But  if  the  boiling  water  in  this  diftilla- 
tion be  faturated  with  as  much  fait  as  it  can  dilTolve,  it  will  then  be  hotter 
than  mere  water,  as  was  fliewn  in  the  theoretical  part ;  whence  by  means 
of  a  large  quantity  of  ialt,  more  eflential  oil  may  be  extradted  from  a  vege- 
table than  by  boiling  water  alone,  without  it ;  but  it  is  erroneous  to  expedt 
by  this  means  more  of  the  fpirit  wherein  the  virtue  of  the  oil  refides,  for 
the  native  fpirit  is  feparable  by  the  boiling  heat  of  mere  water  -,  fo  that  the 
promifes  made  upon  this  head  are  vain  {a).  (5.)  Hence  we  learn,  alfo, 
that  thefe  oils  are  more  volatile  than  the  faline  matter,  which,  with  a 
ftronger  fire,  rifes  in  a  volatile,  oily,  acid,  or  alcaline  fait,  or  that  which  by 
calcination  is  changed  into  fixed  alcali.  (6.)  That  the  proper  virtues  of  every 
plant  are  found  more  in  thefe  oils,  than  in  other  of  their  fimple  parts ;  tho' 
this  always  with  refpeiS  to  the  fpirit  wrapped  up  in  the  oil  :  for  neither 
the  water,  the  fixed  oil,  the  faponaceous  part,  nor  the  fait  of  the  plant  con- 
tain this  peculiar  and  proper  virtue ;  as  by  feparately  examining  all  the 
reft,  no  one  could  difcover  from  what  plant  they  proceed ;  whilft  the  oil 
alone,  by  its  fmell  and  tafte,  never  fails  to  indicate  the  plant  it  was  drawn 
from  :  or  if  thefe  oils  fhould  correfpond  to  two  different  fubjefts,  it  is  then 
ufual  to  give  them  the  fame  name,  as  in  the  oil  of  rofes,  and  lignum  rhodium^ 
or  rofe-wood.  So  likewife  the  great  agreement  betwixt  the  oil  of  cajjia  lig- 
nea,  and  cinnamon,  has  occafioned  the  true  cinnamon  tree  to  be  called  caffia 
lignea,  and  the  other  cajfta  fijlula.  (7,)  Laftly,  we  hence  learn  what  an  ex- 
cellent part  plants  may  lofe  by  boiling. 

PROCESS    XXIV. 

l!he  diftilkd  oils  from  dry  leaves^  by  the  alembic  -,  Jheivn  in  mint. 

"E  proceed  to  fhew  the  fame  experiment  upon  a  dry  plant.     Take 

'  mint  therefore  that  was  gathered  in  a  proper  feafon,  dried  in  the 

ftiade,  and  kept  for  fix  months ;  digeft  and  diftil  it  with  its  own  diftilled 

water,  as  in  the  preceding  procefs,  obferving  only  not  to  fill  the  ftill  above 

half,  with  the  dry  leaves ;  becaufe  being  thus  ihrunk,  they  will  fwell  very 

{a)  This  ihould  be  well .  determined  by  experiment.    It  feems  to  be  true. 

f  much 
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•^  much  with  the  water  poured  upon  them,  and  fo  eafily  burn  or  boil  over. 
'  By  this  means  there  will  rife,  thro'  the  whole  time  of  diftillation,  a  confi- 
'  derable  quantity  of  oil,  rich  in  tafte,  fmell  and  virtue,  and  floating  upon 
'  the  diftilled  water. 

'  2.  If  all  the  liquor  be  exprefled  from  the  remainder,  and  poured  upon 
'  a  frefli  parcel  of  mint,  and  all  the  former  diftilled  water  be  likewife  re- 
'  turned  after  the  oil  is  firfl  feparated  from  it,  with  the  addition  alfo  of  as 
'  much  more  diftilled  mint-water,  as  is  neceflary,  and  the  whole  be  digefted 
'  and  diftilled  as  before ;  this  fecond  operation  will  aftbrd  a  much  larger 
'  quantity  of  oil,  and  if  feveral  times  repeated,  the  more  oil  will  each  time 
'  be  acquired  ;  for  by  numerous  cohobations,  the  water  will  become  ex- 
'  tremely  rich  and  full  of  oil.     It  is  manifeft,  that  the  diftilled  waters  here 

*  retain  the  peculiar  virtues  of  the  plants,  as  was  fufficiently  fhewn  in  the 
'  fixteenth  procefs.  We  have  alfo  fufficiently  explained  the  ufe  of  the  pre- 
'  fent  under  the  precedent,  or  the  twenty-third  procefs  ;  to  which  may  like- 
.*  wife  be  added  what  we  have  before  faid  of  procuring  oil  by  cohobation. 

PROCESS    XXV. 

The  diftilled  oil  of  Jlowers  j  by  an  example  ifi  lavender. 

«  rr^HE  moft  odoriferous  part  of  plants  either  relldes  entirely,  or  is  found 
ft      '  in  greateft  perfe£tion  in  their  flowers.     But  as  it  is  here  fweeteft-, 

'  fo  it  is  moft  periftiable,  by  reafon  of  the  delicacy,  unftable,  and  faUing 

'  nature  of  the  flowers,  tho'  indeed  there  are  fome,  as  the  kinds  of  laven- 

'  der,  which  long  preferve  their  fragrance ;  but  the  method  of  obtaining 

'  their  oil  is  nearly  the  fame  in  all.     For  which  purpofe  they  are  to  be  ga- 

'  thered  at  that  time  they  are  fweeteft,  which  generally  happens  when  their 

'  Petala  begin  to  open  ;  let  them  be  gathered  whole,  with  the  morning  dew 

'  upon  them,  and  immediately  be  committed  to  the  ftill,   whereof  they  may 

'  poflefs  two  thirds  ;  a  fufficient  quantity  of  the  diftilled  water  of  the  fame 

'  flower  being  poured  thereon,  and  as  much  oil  of  vitriol  as  may  give  a 
',  grateful  acidity  to  the  whole  •,  then  immediately  diftil  as  in  the  preceding 

'  procefs,  by  which  means  fome  oil  will  appear  floating  on  the  water,  which 

*  is  to  be  collefted  and  kept  apart.     Let  the  deco6tion  be  exprefs'd  from  the 

*  flowers  remaining  in  the  ftill,  and  be.  returned  upon  a  frefh  parcel  along 

*  with  the  former  diftilled  water,  and  a  little  more  oil  of  vitriol  ■,  and  thus 
^  by  repeating  the  operation,  a  much  larger  quantity  of  oil  will  be  now  ob- 

*  tained.     Repeat  the  procefs   three   times,  or    more  -,  for  the  oftner  tlie 

*  work  is  repeated,  the  more  oil  will  each  time  be  obtained  ■,  the  decoftion 

*  each  time  growing  thicker,  and  the  cohobated  water  ftronger,  or  fuller 
'  of  oil,  which  is  to  be  carefully  feparated  after  every  diftillation.     And 

*  thus  the  diftilled  waters  alfo,  fo  often  returned,  at  length  become  extremely 
£  fragrant,  like  the  oils  themfelves,  and  rich  in  medicinal  virtue, 

i  2.  As 
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*  2.  As  this  oil  is  highly  odoriferous,  and  therefore  exceeding  valuable j 

*  fo  it  can  only  be  obtained  in  a  very  fmall  quantity,  whence  chemifts  have 

*  ufed  great  endeavours  to  find  a  way  of  encreafing  it,  without  impairing  its 

*  virtue,  and  at  length  obierved,  that  if  the  flowers  were  digefted  in  a  clofe 

*  vefiel  for  fifteen  days  or  more,  with  the  addition  of  fo  much  oil  of  vitriol 

*  as  might  preferve  them  from  putrefadlion,  they  would  afford  a  third  part 
'  more  of  an  excellent  oil  ;  as  we  fee  by  an  example  in  the  precious  oil  of 
'  rofes,  given  in  the  hiitory  of  the  royal  academy  of  fciences  at  Paris  {a). 

*  Some  of  the  principal  flowers  that  are  fit  for  this  purpofe  are  the  follow- 

*  ing,  viz.  the  flowers  of  camomilej  citron,  clove,  hyacinth,   y«/y-flowers,. 

*  jafniin,  lavender,  white  lilies,  lilies  of  the  valley,  lemon,  maudlin-tanfey,, 

*  orange,  j^hiladelphus  athen^i,  rofes  and  tanfey. 

7he  nfe. 

Thefe  oils,  for  their  excellent  fragrance,  are  valtied  by  great  perfonages^ 
and  fold  at  a  high  price  ;  whence  it  is  worth  while  to  ftudy  them. 


PROCESS  xxvr. 

Tlje  dijlilled  oils  of  feeds  y  by  mi  example  m  fennel,. 

IT  has  been  long  obferved,  that  the  oil  of  plants  is  plentifully  lodged  in 
the  cotyledons.,  or  double  placenta  of  their  feeds ;  whence  their  oil  has  been, 
long  fought,  efpecially  in  the  aromatic  kinds  ;  and  it  has  appeared  that  the 
more  iharp,  hot  and  odorous  they  were,  the  more  copious  and  excellent 
oil  they  afforded.  Yet  nature  does  not  conflantly  follow  this  rule  alone  ; 
for  tho'  fometimes  the  feed  contains  this  aromatic  oil,  as  in  anife,  cummin, 
i^c.  yet  in  others  the  oil  is  not  found  in  the  feed,  but  in  different  parts  : 
thus  the  curious  oil  of  the  rofe  is  only  found  in  its  flower,  and  none  at  all 
in  the  feed,  or  fruit.  The  orange-tree  contains  an  excellent  odoriferous  oil 
in  its  flower,  the  rind  of  its  fruit,  and  its  leaves  ;  but  not  the  leafl:  figns  of 
any  in  its  feed.  The  feed  indeed  has  an  oil  of  its  own,  but  nothing  like  that 
excellent  one  we  fpeak  of.  Thus  the  feed  of  the  cinnamon-tree  affords 
none  of  that  admirable  oil  which  fo  richly  abounds  in  its  bark,  leaves,  and 
wood.  Hence  no  general  rule  can  with  certainty  be  laid  down,  but  recourfe 
mufl:  be  had  to  particular  experiments  for  fure  information.  The  befl:  feeds 
therefore  for  this  p^irpofe  we  judge  to  be  thofe  of  ammi,  amomum,  angelica, 
anife,  bay,  cardamom,  both  the  greater  and  the  lefs,  carraway,  chervil,  co- 
riander, cubeb,  cummin,  dill,  fennel,  garlic,  hedge-muftard,  fweet- marjoram, 
mafter-wort,  juniper,  lovage,  muftard,  onions,  origanum,  pepper,  rocket, 
rue,  fmallage,  fpignel,  fcurvy-grafs,  tanfey,  zedoary. 

'  Thefe  feeds  are  to  be  gathered  when  perfedlly  ripe,    and  then  to  be 
'  dried  for  three  weeks  in  an  open  airy  place,  and  afterwards  digefted  in  a 

[a)  See  Vol,  II.  pag.  208. 

clofe 


The  PraSiice  ©/"Chemistry.  71 

*  clofe  veflel,  with  hot  and  falted  water,  for  three  days  -,  let  them  afterwai-ds 
'  be  diftilled  in  the  fame  manner  as  was  direfted  of  waters,  only  with  a 
'  ftronger  fire  ;  othei-wife  the  oil  will  not  afcend  fo  well  :  and  here  again 
'  fait  water  being  vifed  inftead  of  common,  the  oil  will  be  raifed  the  better, 
'  on  account  of  the  greater  heat  of  the  liquor,  and  fo  become  purer. 

'  2.  Some  of  thefe  feeds  contain  fo  copious  an  oil,  that  rifing  collededly, 
'  and  fo  running  into  the  worm,  it  is  there  fuddenly  cooled  by  the  water 
'  of  the  worm-tub,  and  thus  coagulates  into  a  folid  mafs,  which  blocks  up 

*  the  whole  cavity  in  one  cold  part  j  fo  that  no  more  liquor  being  able  to 
'  defcend,  the  vapour  of  the  boiling  water,  and  oil,  with  a  violent  force 

*  throws  off  the  head  of  the  Hill,  which  might  prove  dangerous  to  the  ope- 
'  rator.     It  is  therefore  proper  to  fee  that  the  worm,  here  employed,  be  fuf- 

*  ficiently  wide,  and  not  kept  too  cool ;  but  when  the  water  and  the  oil 

*  are  obferved  thus  to  flop  their  running,  let  the  head  of  the  ftill  be  im- 
'  mediately  taken  off  with  care,  and  boiling  water  poured  into  the  worm,  in 
'  order  to  difTolve  the  oil,  and  drive  it  out ;  after  which  the  diftillation  may 
'  again  proceed  as  before.  The  feeds  difpofed  to  afford  this  coagulating  oil 
'  are  chiefly  thofe   of  anife,  bay,  cardamom,  carraway,  fennel  and  zedo- 

*  ary  -,  the  oils  whereof  fomewhat  refemble  camphire,  which  melts  with 
'  the  heat  of  diftillation,  and  immediately  grows  folid  in  the  cold  ;  tho' 
'  it  ftill  continues  a  pure  oil,  that  in  diftillation  generally  blocks  up  the  vef- 

*  fels.  And  in  the  hotteft  countries,  aromatic  plants  are  often  fo  far  matu- 
'  rated,  tliat  their  oils  thus  change  to  camphire. 

the  ufe. 

Hence  again  we  learn  that  a  copious  oil  is  lodged  in  the  lobes  of  feeds, 
and  proves  rich  in  the  peculiar  fpirit  of  the  plant,  being  here  fafely  treafur- 
ed  up  for  long  preferving  the  tender  embryo,  afterwards  to  ftioot  out  in  its 
proper  feafon.  Hence  alfo  we  fee  that  the  vital  principle  may  be  long  pre- 
ferved  by  fuch  a  balfam,  which  feems  neceffary  to  prevent  its  being  deftroyed 
by  the  winter's  cold,  or  left  unfeafonable  warmth,  or  moifture,  ftiould  caufe 
it  to  fhoot  before  the  time,  and  thus  expofe  it  to  be  eafily  killed  ;  and  hence 
this  oil  is  principally  found  in  the  feeds  and  roots  of  vegetables.  But  as 
there  are  many  feeds,  whofe  diftilled  oil  has  no  remarkable  fmell  or  tafte, 
whilft  refiding  in  the  feed  ;  we  are  hence  informed,  that  the  fpirits  of  many 
vegetables  efcape  the  cognizance  of  our  fenfes,  whilft  yet  they  aftually  di- 
ftinguifti  the  peculiar  properties  of  plants  from  each  other  :  wlience  we  are 
taught  to  attribute  fomewhat  confiderable,  but  not  too  much,  to  the  fagacity 
of  our  fenfes.  Perhaps,  the  more  volatile  the  fpirituous  principle  is  in  the 
oil  of  feeds,  and  of  the  Iharper  tafte,  the  lefs  time  fuch  feeds  will  retain 
their  growing  faculty :  and  on  the  other  hand,  the  lefs  adlive  that  fpiritual 
principle  is.  the  longer  they  will  remain  fit  to  propagate  their  fpecies.  Cer- 
tainly, the  fragrant  aromatic  feeds  which  have  an  exceeding  pungent  tafte, 
foon  become  effete  and  barren,  as  we  fee  in  the  balfamic  umbelliferous  kind, 
and  the  moft  odoriferous  feeds  of  the  Indies,  which  commonly  prove  fte- 
rile  with  us  in  Europ;  fuch  as  cardamom,  cubeb,  zedoary  and  ginger; 

whilftj 


^2  ^^  PraBice  of  Chemistk:y. 

■whilft,  on  the  other  hand,  the  feeds  of  cqffia,  the  humble  plant,  fenna  and 
tamarinds  long  remain  perfeft  :  and  the  fame  thing  is  found  in  the  grain 
kind,  which  will  long  preferve  their  embryos  fit  for  growing.  And  here  it 
is  highly  remarkable,  that  this  oil  fhould  continue  fo  very  long  unhurt  in 
dry  feeds,  under  the  form  of  oil,  fo  as  by  chemical  means  to  be  drawn  from 
thence  in  full  virtue ;  and  yet  as  foon  as  thefe  feeds  begin  to  fwell  and  fprout 
with  warm  water,  they  fhould  immediately  begin  to  lofe  of  their  oil,  and 
become  difpofed  to  produce  fpirit  -,  whence  it  Ihould  feem  pofTible  that  this 
oil  may  be  fo  changed  by  the  moillure  of  the  fertilizing  earth,  the  aftion  of 
the  warm  atmofphere,  and  the  faponaceous  virtue  of  the  juices  both  of  the 
earth  and  feed,  as  to  be  diffolved,  attenuated,  and  rendred  mifcible  with 
water,  fo  as  to  be  driven  into  the  tender  veflels  of  the  embryo,  thro'  the 
canals  of  the  radicvJa  planted  in  the  lobes  or  placenta,  and  thus  feed  the 
tender  plant  with  thefe  fpirits ;  and  by  communicating  its  own  particular 
nature  to  the  nutrimental  juices,  impregnate  the  whole,  and  produce  the 
fpecies.  For  feeds  once  moiftened  to  fuch  a  degree  as  to  give  figns  of  vital 
motion,  cannot  aftei-wards  be  well  preferved  fit  for  propagation. 


PROCESS     XXVII. 


The  dijlilled  oil  of  Indian  cloves. 

'  rj^HIS  Indian  fpjce  is  very  extraordinary  -,  the  greater  fort  bears  its  feed 

X     '  nearly  on  the  top  ;  and  the  lefTer,  which  is  without  feed,  is  fo  rich: 

'  in  a  Iharp  balfamic  oil,  that  when  perfeft,  and  a  little  heated,  it  fpontar 

*  neoully  yields  one  that  is  highly  odoriferous  and  corrofive,  barely  by  the 
'  prefTure  of  the  finger,  or  the  prick  of  a  needle.     And  it  is  incredible  what 

*  a  large  proportion  of  oil  thefe  cloves  contain,  when  they  firft  come  to  us 

*  from  the  Indies,  and  are  taken  from  the  middle  of  the  bags,  and  imme- 

*  diately  examined  ;  fo  that  there  is  fcarce  any  thing  comparable  to  them 
'  in  refpe<5t  of  aromatic  oil.  Let  a  parcel  of  thefe,  therefore,  be  chofe 
'  perfect,  and  commit  them  entire  to  twelve  times   their  own  weight  of 

*  water,  and  immediately  diftil  them  brifkly  by  the  alembic  and  worm  :  there 

*  will  come  over  a  milky,  thick,  turbid  water,  and  at  the  fame  time  a  large 

*  quantity  of  gold-coloured  oil,  which  falls  and  colledts  at  the  bottom  of 

*  tiie  water.  When  two  thirds  of  the  water  at  firft  poured  on  are  thus  come 
'  over,  change  the  receiver,  and  add  as  much  frefh  water  to  the  remains  as 
'  came  over  in  diftillation,  and  work  as  before  ;  whereby  there  will  be  ob- 
'  tained  a  water  fomewhat  impregnated  with  the  aromatie  virtue  of  the 
'  cloves.  Keep  all  the  odoriferous  waters  apart,  to  be  ufed  inftead  of  com- 
'  mon  water  in  future  diftillations  of  the  fame  oil ;  there  will  now  remain 
'  at  the  bottom  a  brown,  thick,  fcentlefs  liquor,  of  an  acid  and  fomewhat 
'  auftere  tafte,  but  without  any  of  the  former  virtue  of  the  cloves,  tho' 
'  thefe  remains  of  the  fubjeft  fo  far  retain  their  priftine  form  and  colour, 

*  as,  when  half  dried,  eafily  to  pafs  upon   the  unwary  for  genuine  :  and 

*  if  mixed  with  thofe  that  have  not  been  robbed  of  their  oil,  they  again 

_'  acquire 
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'  acquire  their  natural  fmell  and  tafte,  by  attrading  the  oil  of  the  reft  •,  fo 
'  that  they  cannot  afterwards  be  diftinguifhed  from  them  :  in  which  man- 
'  ner  they  are  often  fraudulently  adulterated  by  certain  dealers  in  fpice.  The 
'  oil  thus  diftiiled  always  appears  fomewhat  mucilaginous ;  if  it  therefore  be 
'  required  purer  at  the  firft  operation,  inftead  of  common  water  let  fait  and 
'  water  be  employed,  and  the  diflillation  be  performed  after  a  previous  di- 
'  geftion  of  two  or  three  weeks ;  but  the  remainder,  in  this  cafe,  cannot 
'  fo  well  be  examined.' 

'the  ufe. 

This  oil  is  extremely  heating,  and  even  cauftic,  and  therefore  affords  a 
veiy  proper  and  incomparable  remedy  in  cold  conftitutions,  and  cold  difeafes, 
if  prudently  ufed.  It  is  alfo  a  noble  medicine  for  raifing  the  languid  fpirits, 
being  ufed  either  internally,  or  externally ;  but  it  is  furprifing  that  this  noble 
oil  llaould  fo  foon  lofe  its  fpirits  by  {landing  expofed  in  a  wide  glafs,  in  the 
warm  open  air,  at  the  fame  time  perfuming  the  place  with  its  odour,  and  at 
length  changing  to  an  indolent,  vifcous,  undtuous  fubftance  ;  whereas  the  fpice 
fo  long  retains  this  fpirit  in  the  violent  heat  of  the  hotteft  country.  This 
oil  is  alfo  heavier  than  water,  fo  as  always  to  fink  to  the  bottom  thereof, 
and  remain  in  full  virtue  under  it.  The  like  is  fcarce  to  be  found  in  the  oils 
of  Europe,  being  principally  obferved  only  in  the  hottefb  parts  of  Afa,  Africa, 
and  America  ;  and  chiefly  of  the  aromatic  trees,  as  clove,  cinnamon,  giiaia- 
cn?n,  and  faffafras.  Yet  this  oil,  tlio'  it  be  fo  ponderous,  becomes  volatile 
with  boiling  v/ater,  and  diftils  along  with  the  vapour  thereof.  Laftly,  it  is 
remarkable,  that  the  plants  abounding  with  fo  hot  an  oil,  do  not  appear 
alcaline  in  their  remains  after  diftillatlon,  but  acid,  auftere,  cold,  and  confi- 
derably  fixed,  as  if  it  were  to  detain  this  oil,  which  of  itfelf  might  prove 
too  volatile, 

PROCESS     XXVIII. 

'The  dijiilled  oil  of  fajpifras-ivcod. 

'  I.  '"T^HE  lighter  odoriferous  oily  woods,  cut  in  the  winter,  and  brought 
J_    '  into  fhavings,  whilft  found  and  perfeft,  being  ftrongly  diftiiled  with 

'  twenty  times  their  own  quantity  of  water,   afford  a  milky  liquor,  and  an 

'  oil  •,  which  from  the  faffafras  of  America  is  almoft  pellucid,  and  finks  to 

'  the  bottom  of  water,  tho'  the  wood  that  affords  it  is  confiderably  foft, 

*  light,  and  almoft  fpungy.  Let  the  diftillatlon  be  continued  fo  long  as 
'  any  oil  comes  over,  or  the  water  continues  richly  milky  ;  and  an  auftere 
'  and  acid  decoftion  will  remain  at  the  bottom  of  the  ftill.     (2.)  If  a  frefh 

*  quantity  of  the  fame  ftiavings  be  diftiiled  along  with  the  former  deco6tion 

*  and  the  water  that  firft  came  over,  more  oil  will  now  be  obtained,  and  more 

*  again  at  the  third  or  fourth  repetition,  or  cohobation.  (3.)  And  by  this 
'  means  we  obtain  the  oil  from  all  the  woods  that  afford  it  with  eafe,  fuch 
'  as  fir,  pine,  and  faffafras ;  the  two  former  whereof  afford  lighter  oils,  that 
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*  float  on  water,  but  faflafras  an  heavy  one,  that  finks  therein.     (4.)  Bwt 

*  the  hard  and  ponderous  woods  muft  be  thinner  Ihaved,  and  long  digefted 
'  with  fait  and  water  before  they  are  diftilled  ;  for  by  this  means  thefe  alfo 
'  will  afford  their  oil :  of  this  kind  are  the  arbor  vita,  benjamin,  box, 

*  cedar,  citron,  guaiacum,  juniper,  lemon,  orange,  rhodium,  favine,  fnake- 

*  wood,  ftorax,  and  other  balfem  trees,  as  thofe  which  afford  the  balfams 
'  of  Capivi,  Perti,  T'olu,  and  Gum  ekmi ;  for  the  longer  thefe  woods  are  di- 
'  gefted  in  clofe  vefTels  with  fait  and  water,  the  eafier  they  afford  their  q&vl- 

*  tial  oils  by  diftillation.     (5.)  Thofe  trees  are  fitteft  for  this  procefs,  which 

*  are  fat  and  yield  rofin,  ballam,  gum,  or  pitch,  efpecially  thofe  which  are 
'  both  ponderous  and  folid  -,  but  thofe  which  are  light,  fpungy,  and  grow 
'  in  watery  places,  as  the  alder,  the  elder,  the  lime,  the  poplar,   and  the 

■  '  willow,  with  the  like,  are  unfit  for  this  operation,  as  fcarce  affording  any 
'  elfential  oil.  (6.)  The  trees  fell'd  at  the  time  when  their  juices  are  in 
'  their  ftrongelf  motion,  afford  lefs  oil,  and  not  fb  good  ;  but  thofe  cut  down 
'  in  the  midft  of  a  frofty  winter  afford  a  larger  quantity,  and  a  better  oil. 
-  '  The  wood  of  young  trees,  whilft  in  the  vigour  of  their  growth,  afford 
'  lefs  than  thofe  which  are  old,  and  paft  their  growth.  The  ever-greens 
'  afford  a  larger  quantity,  and  a  fliarper  oil,  than  thofe  trees  which  flied. 
'  their  leaves ;  whence  the  reafon  is  maniteit  why  ponderous  woods  of  a 

*  Ilrong  texture  are  required  in  building.' 

The  ufe: 
Hence  we  may  underftand  that  the  ponderofity  of  woods  is  principally 
owing  to  the  ponderous  compa£t  oil,  which  clofely  binds  the  other  principles 
together  •,  tho'  we  do  not  mean  their  effential  oil  alone,  but  chiefly  that  fixed 
kind  remaining  after  dilfillation  ;  of  this  we  have  examples  in  cedar,  guaiacum, 
and  juniper  wood.  And  upon  the  fame  caule  depends  their  durabifity ;  for 
the  moft  lafling  woods  are  always  the  mofl  oily,  as  appears  in  box,  cedar, 
oak  and  olive.  Extreme  hardnefs  alfo  depends  upon  the  fame  ;  for  fpungy 
loft  woods  hold  little  oil,  but  box,  guaiacum,  iron-wood,  olive  and  fnake- 
wood  abound  therewith.  And  hence  we  underftand  the  difference  of  balfam, 
turpentine,  rofin  and  pitch,  as  being  owing  to  a  longer  or  fhorter,  a  greater 
or  a  lefs  inipilfacing  heat  of  the  fun.  Laftly,  we  hence  underftand  the  nature 
of  rottennefs  in  timber,  proceeding  from  the  worm  which  feeds  upon  the 
fubtile  oil  contained  in  the  particular  cells  thereof;  which  oil  being  confumed, 
the  wood  afterwards  fails  into  a  kind  of  duftor  afhes  ;  or  elfe  by  lying  expofed 
to  an  air  fometimes  hot,  fometimes  moitl:,  fometimes  dry,  and  fometimes 
cold,  the  oil  is  at  length  confumed,  and  only  a  friable  earth  left  behind.. 

PROCESS     XXIX. 

The  dijlilled  oil  of  cinnamo?i^ 

WE  before  obferved  that  a  copious  oil  is  collefted  in  the  barks  of  trees, 
particularly  thofe  that  are  old,  and  of  the  ever-green  kind,  which  there 
appears  under  the. different  forms  of  oil,  balfam,  camphire,  turpentine,  gum, 

tears. 
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tears,  pitch,  rofin  and  gummo-rofin,  always  containing  the  native  fat  of  the 
tree.  Hence  chemifts  went  upon  tlie  diftilhng  of  thefe  barks  in  the  fame 
manner  as  woods,  and  procured  a  large  proportion  of  excellent  oil  from  them. 

The  procefs. 

'  I.  Take  a  quantity  of  choife  and  fiefli  biting  cinnamon,  break  it  only 
fo  little  as  that  it  may  commodioufly  be  received  into  the  ftill,  and  diftil 
as  in  the  preceding  procefs  ;  there  will  firft  come  over  a  water  as  white 
as  milk,  admirably  retaining  the  fcent,  tafte,  and  grateful  virtue  of  the 
cinnamon  ;  and  along  with  this  water  comes  a  gold-coloured  oil,  which 
finks  to  the  bottom  thereof  Let  the  diftillation  be  continued  fo  long  as 
this  oil  and  milky  liquor  comes  over ;  but  immediately  change  the  receiver 
as  foon  iis,  with  the  fame  degree  of  fire,  a  more  tranfparent  water  fucceeds, 
and  continue  working  till  no  more  oil  afcends,  and  the  water  comes  away 
perfe£lly  pellucid ;  obfervjng  carefully  whether  it  contains  any  fmell,  or 
tafte  of  the  cinnamon.  When  it  ceafes  to  do  this,  let  all  the  water  of 
the  fecond  running,  which  contains  any  virtue  of  the  cinnamon,  be  kept 
feparate,  and  pour  frefti  water  upon  the  remains  in  the  fl:ill  ;  and  imme- 
diately, by  diftilling  fti'ongly,  there  will  afcend  a  light,  tranfparent,  thin, 
fcentlefs  water,  of  an  acid,  cooling  taflie,  which  ufually  preys  upon  the 
copper  of  the  ftill-head,  and  thus  becomes  green,  naufeous,  emetic,  vitriolic, 
and  thence  vermifugous  ;  but  no  longer  retains  any  virtue  of  the  cinnamon, 
and  may  therelore  be  thrown  away.  There  now  remains  in  the  ftill  a  thicks 
ifli,  turbid,  brown-cofoured,  acid,  auftere,  and  aftringent  decoftion  ;  whilft 
the  bark  itfelf  fo  perfectly  refembles  cinnamon,  that,  without  tafting  or  fmel- 
ling  it,  one  might  eafily  miftake  it  for  genuine  ■,  eipecially  after  having  been 
gently  dried.  And  if  it  be  laid  for  fomje  time  among  heaps  of  good  cin- 
namon, it  will  recover  its  virtue  from  them,  by  robbing  them  ot  theirs  in 
the  fame  proportion.  (2.)  If  the  two  former  waters  be  carefully  feparated 
from  their  oil,  and  ufed  along  with  the  remaining  decoction  inftead  of  com^ 
mon  water,  in  the  diftillation  of  frefti  cinnamon,  a  much  larger  quantity  of 
oil  will  be  obtained,  and  the  water  of  the  firft  running  be  now  extremely 
ftrong,  white  and  oily  ;  and  by  repeating  the  operation,  and  each  time 
feparating  the  oil,  it  may  thus  be  obtained  excellent,  and  in  any  quantity 
at  pleafure  :  but  there  will  conftantly  come  over  only  one  determinate 
quantity  both  of  the  oil  and  rich  water,  that  can  by  no  art  be  exceeded, 
(3.)  But  becaufe  this  oil  is  fo  valuable  as  almoft  to  equal  gold  in  price, 
and  yet  when  diftilled  in  this  manner,  fome  dreggy  mucilaginous  matter 
always  adheres  thereto,  detains  it,  and  prevents  a  perfed:  feparation-,  chemifts 
have  endeavoured  after  a  method  to  prevent  it,  and  have  found  that  if  the 
cinnamon  be  firft  digefted  with  falted  Av.ater,  or  water  rendred  very  acid 
with  oil  of  vitriol,  as  we  before  obferved  of  cloves,  then  this  oil  will  be 
obtained  purer  by  diftillation,  and  may  be  ipore  elegantly  feparated  ;  and 
.thus  by  cohobation  with  this  falted,  or  acidulated  water,  and  the  waters 
before  diftilled  from  the  cinnamon,  the  oil  may  be  obtained  perfeft,  an4 
the  water  almoft  equal  to  the  oil  in  virtue.  (4.)  But  the  body  of  the  cinnamon 
i  remaining  after  the  operation,  as  we  firft  defcrjbed  it  above,  when  burnt 
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*  to  allies,  in  an  open  fire,  affords  little  or  no  fait ;  but  the  decoftion,  de- 
'  fcribed  in  the  fecond  place,  being  infpiffated,  affords  a  very  auftere  extraft ; 
'  which,  when  burnt  according  to  the  fifth  procefs,  affords  but  little  fait, 
'  that  contains  nothing  of  the  virtues  peculiar  to  cinnamon  :  fo  that  it  is  a 

*  fruitlefs  labour  follicitoufly  to  colleft  fuch  a  fmall  quantity  of  fait,  and  join 

*  it  with  its  oil  for  procuring  that  extremely  dear  thing  called  the  eflential 
f  fait  of  cinnamon. 

The  ufe. 

The  barks  of  the  fir-tree,  gualacum,  juniper,  pine,  favine,  and  faffafras, 
are  principally  adapted  to  this  operation  ;  and  fomething  of  the  like  kind 
may  be  likewife  diftilled  from  cafTia,  having  been  firft  long  digefted.  We 
learn  from  this  proceis,  thus  accurately  performed,  the  vanity  of  thofe  pre- 
tenders to  chemiftry  who  boaff  themfelves  mailers  of  a  particular  method  of 
obtaining  twice  or  thrice  the  quantity  of  this  dear  and  genuine-oil  from  cin- 
namon ;  for  there  is  only  one  certain  quantity  thereof  elaborated  by  nature, 
the  whole  of  which  is  eafily  drawn  from  it  in  this  common  manner,  nor  can 
a  grain  more  be  procured  by  any  art.  The  fpirit  contained  in  this  oil  is 
perfeftly  fiery,  and  will  foon  confume  the  parts  of  a  living  human  body, 
like  true  fire ;  nor  is  any  thing  fharper  found  in  other  fubjefts,  as  is  plain 
from  experiments,  whether  this  oil  be  externally  employed,  or  ufed  inter- 
nally -,  for  it  immediately  heats,  ftimulates,  inflames,  and  burns  to  a  gan- 
grenous efchar :  yet  there  is  nothing  in  all  the  materia  niedica  found  compa- 
rable to  it  for  its  reflorative  virtue.  And  if  there  be  any  remedy  for  the 
cold  mucous  ferofities  of  the  uterus,  it  is  this  oil  properly  applied.  This 
wonderful  propert}'^  has  often  been  obferved  of  it,  that  it  it  be  genuinely  pre- 
pared by  difhillation  in  tlie  ifland  Ceylon,  and  put  up  in  a  large  quantity 
into  glafTes  exactly  clofed,  and  preferved  for  many  years  in  a  quiet  place, 
a  large  part  of  it  is  faid  to  be  changed  into  a  true  fait,  foluble  in  water,  and 
rich  in  the  peculiar  virtues  of  cinnamon  •,  as  I  have  been  informed  by  feve- 
ral  credible  perfons.  The  excellent  Dr.  Slare  fays,  that  one  part  of  this  oil 
kept  for  twenty  years,  in  a  well  ftopt  glafs,  turned  into  pure  fait  {a).  But 
this  does  not  happen  if  the  oil  be  negligently  kept  in  the  open  air,  where 
it  lofes  its  fpirit,  and  leaves  an  indolent  mafs  behind  :  whence  there  appears 
to  refide  in  this  fpirit  a  certain  power  of  producing  fait  from  its  own  fulphurj 
which  is  a  thing  delerving  of  obfervation. 


PROCESS     XXX. 

Oils  dijiilled  per  defcenfum  ;  Jheivn  in  cloves. 

[UMAN  induftry  firft  difcovered  that  plants  rich  in  oil,  being  agi- 
tated by  the  fire,  fweat  out  their  unftuous  matter,  fo  that  it  might  be 
collefted  ;  and  hence  was  difcovered  the  art  of  procuring  pitch  by  the  burn- 

[n]  See  Philofophical  Tranfaft.  abr.  Vol,  III.  pag.  362, 
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ing  of  fat  trees  {a).  After-  this,  the  more  undluous  feeds  being  bruifed  and 
expofed  to  a  gentle  fire,  thus  fufFered  an  oil  to  run  from  them,  as  in  the  cafe 
of  almonds.  At  length,  by  the  fame  method,  the  aromatic  tribe  of  plants 
were  in  particular  made  to  fweat  out  their  oil  ;  but  the  oil  thus  procured, 
differs  entirely  in  fmell,  tafte,  and  virtues,  from  that  which  is  thence  ex-, 
preffed  according  to  our  twentieth  procefs.  But  we  are  to  give,  an  example 
of  the  thing. 

'  Take  therefore  the  befl:  cloves  bruifed  to  an  unftuous  pulp,  and  fpread 
'  it  a  quarter  of  an  inch  thick  upon  a  clofe  linen,  ftretched  and  tied  over 
'  the  wide  mouth  of  a  cylindrical  glafs  veffel,  fo  that  it  cannot  fall  into  the 
'  cavity  thereof:  and  the  deeper  this  glafs,  the  better  it  is  fitted  for  the  pur- 
'  pofe ;  becaufe  a  fpacious  cavity  ferves  befl  to  cool  and  condenfe  the  oily 
'  vapour.  Then  take  a  difh  made  of  iron  plate,  fo  hollowed  with  a  flat  and 
'  round  rim,  that  this  rim  may  exaflly  reft  upon  that  of  the  cylindrical  glafs, 
'  whilft  the  protuberant  part  of  the  difh  falls  exaftly  within  the  mouth  of 
'  the  glafs,  the  depth  of  the  difli's  cavity  in  the  middle,  the  third  of  an 
'  inch.  Let  this  difh  be  a  little  fqueezed  upon  the  cloves,  fo  as  to  prefs 
'  them  with  its  convex  part,  and  the  linen  that  fupports  them  a  little  within 
'  the  mouth  of  the  glafs  ;  when  this  is  done,  fill  the  cavity  of  the  difh 
'  with  clean  afhes,  and  place  a  few  live  coals  at  the  top,  the  heat  whereof 
'  pafling  thro'  the  aflaes  will  liquify  the  oil,  and  agitate  the  native  water  of 
'  the  cloves,  whereby  they  will  both  be  refolved  into  vapour  ;  which  com- 
'  ing  into  the  cavity  below,  will  be  condenfed  upon  the  fides  of  the  cold 
'  glafs,  and  fall  in  drops  to  the  bottom,  in  the  form  of  a  fliarp  water  and 
'  oil.  The  fire  being  thus  prudently  continued,  nearly  all  the  oil  will  fuccef- 
'  fively  be  driven  out  •,  and  the  work  is  then  finifhed,  when  no  more  is 
'  made  to  defcend  by  that  degree  of  heat  :  but  beware  of  putting  on  too 

*  much  fire,  becaufe  this  would  render  the  produce  empyreumatic.  On  the 
'  other  hand,  if  the  heat  be  too  gentle,  Icarce  any  thing  will  be  forced  out : 
'  a  medium  is  eafily  obtained  by  beginning  v«th  a  fmali  heat,  and  rifing  by 
'  degrees.     And  thus  by  repeating  the  operation,  any  quantity  of  oil  may 

*  ie  obtained.' 

lHoe  ufe. 

This  experiment  fhews  the  nature  and  appearance  of  a  proper  aromatic 
oil.  The  oil  fo  prepared  exactly  refembles  the  diftilled  eflential  kind,  both 
in,  tafte,  fmell,  and  virtue ;  fo  as  fcarce  in  any  refpeft  to  be  diflinguifhed 
from  it.  It  is  indeed  obtained  in  a  lefs  quantity  than  by  diftillation  with 
water ;  but  the  remainder  may  be  afterwards  employed  in  diflrillation,  or  to 
other  purpofes,  as  retaining  much  of  the  original  virtue.  And  this  method 
is  chiefly  of  ufe  when  fuch  an  oil  is  immediately  required,  or  when  we  want 
to  exhibit  the  experiment.  In  other  cafes,  we  rather  make  choice  of  diftil- 
lation :  but  by  the  prefent  procefs,  we  can  expeditioufly  obtain  the  oil  from 
the  rinds  of  citrons,  lemons,  and  oranges,  and  from  m.ace,  nutmeg,  and 
other  very  unduous  fubftances.     And  hence  we  learn  what  efTeil  this  degree 

(a)  VideAiiium  de  Contferh. 
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of  fire  may  have  upon  oils,  as  they  are  naturally  contained  in  vegetables,  by 
liquifying  and  feparating  thein,  fo  as  to  make  them  fweat  out  almoft  fpon- 
taneoufly  :  but  when  the  fubjefe  are  too  dry  to  afford  this  oil  commodioufly, 
let  them  be  bruifed,  then  put  into  a  linen  cloth,  and  expofed  for  feme  time 
to  the  vapour  of  hot  water,  that  thus  they  may  be  opened  before  they 
are  committed  to  the  operation  ;  for  then  they  will  afford  more  water  and 
more  oil,  and  that  lefs  altered,  and  with  greater  eafe.  Thefe  oils  differ 
furprifingly  from  thofe  gained  by  expreffion  j  as  being  much  more  aromatic 
when  obtained  per  defcenfum, 

SCHOLIUM. 

THIS  experimental  hiftory  of  oils,  obtained  by  chemiftry  from  fpices, 
particularly  in  the  way  of  diftillation,  as  performed  from  the  twentieth 
to  the  thirtieth  procefs,  contains  many  extraordinary  and  ufeful  particulars  ; 
the  principal  whereof  we  will  here  briefly  enumerate,  for  the  fervice  of  che- 
miftry, natural  philofophy,  and  medicine. 

1 .  The  entire  aromatic  virtue  of  plants  is  contained  in  their  effential  oil 
alone  •,  which  being  perfeftly  extracted,  the  remaining  fubftance  retains  not 
the  leaf!  fign  thereof. 

2.  This  effential  oil,  again,  contains  the  exceeding  fubtile,  volatile,  mi- 
nute, fharp,  and  fcarce  ponderable  fpirit,  which  gives  the  whole  virtue  to  the 
oil,  and  which  when  feparated  therefrom,  leaves  nothing  particular  in  the 
oil  :  therelore,  in  thefe  oils,  the  fulphur  is  to  be  carefully  diilinguifhed  from 
the  fpirit,  or  the  refmous  part  from  that  which  is  fharp  and  fiery.  The  fpi- 
rit eafily  exhales,  but  the  fulphur  remains  fiuggifli  behind,  and  gradually 
thickens,  fooner  in  the  air,  and  flower  in  a  cloie  veffel,  thus  becoming,  from 
a  liquid  oil,  a  grofs  one,  then  a  balfam,  then  a  more  thiclc  and  tenacious 
fubftance,  and  at  laft  a  brittle  rofin  ;  from  all  which  ftates,  it  is  again  reco- 
verable by  diftillation  into  a  thin  liquid  oil.  Whence  many  eminent  authors 
have  thought  that  diftillcd  oils  are  only  liquified  rofins,  and  roiins  again  con- 
denfed  oils  (a).  Certainly  the  fun  thus  changes  oils  in  plants  ;  tor  the  cedar, 
the  fir,  the  larch,  and  the  pine  weep  by  incifion  a  liquid  and  thin  oil,  which 
being  full  of  fpirit  is  extremely  aromatic,  as  I  have  often  tried  to  my  furprize  ; 
but  when  this  oil  comes  upon  the  bark,  it  begins,  with  the  heat,  gradually  to 
lofe  of  its  fpirit,  grow  thick,  and  become  a  turpentine,  not  only  of  a  higher 
confiftence,  but  lefs  rich  in  fpirit  than  before.  This  turpentine,  when  more 
dried  by  the  farther  adlion  of  the  fun,  becomes  refinous,  lofing  its  fpirit 
more  and  more,  fo  as  at  length  to  prove  almoft  inodorous  and  infipid.  Hence, 
when  it  is  faid,  that  rofin  by  being  diftiljed  with  water,  again  refolves  into 
an  oil,  we  muft  underftand  it  of  the  fulphureous  part  alone  •,  but  not  of  both 
the  fulphureous  and  the  fpirituoiis ;  for  the  fpirit  does  not  return,  nor  is  rege- 
nerated, but  only  the  fluidity  of  oil  returns.  So  likewife  the  aromatic  odo- 
1'jferoi.is  tears  of  benjamin,  lacca,  maftich,  olibanum,  and  farcocol,  lofe  much 

{a)  See  Bohii.  diff.  cjiem.  pag.  29,  319,  326. 
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of  their  fpirit  at  firfl  contained  in  their  fluid  oils  ;  whence  the  more  hquid 
and  recent  thefe  are  employed,  their  medicinal  effefts  are  always  the  greater ; 
as  on  the  other  hand,  they  grow  perfeftly  effete  with  age,  and  when,  at 
length,  all  their  fpirit  is  gone,  the  remaining  oily  matters  are  fcarce  longer 
diftinguiihable  trom  one  another.  Hence  it  feems  probable,  that  the  bodies 
of  effential  oils  are  greatly  alike,  and  that  the  fpirits  alone  make  the  difte- 
rence  between  them.  "Whether  this  fpirit  differs  with  the  fpecific  gravity  of 
the  oils  I  leave  to  farther  enquiry.  It  muft  however  be  carefully  obferved, 
that  a  fbarp  tafte  and  virtue  may  depend  upon  the  ialt  of  a  plant,  tho'  in 
this  cafe,  the  peculiar  characfteriftic  is  not  owing  thereto,  but  to  the  fpirit  of 
the  oil,  as  we  have  already  Ihewn  above  in  the  hiftory  of  the  alcaline  and 
native  ialts  of  plants.  Vegetables  therefore  lofe  all  that  is  peculiar  to  them 
when  their  oil  is  extrafted. 

3.  The  more  pungent  odour  vegetables  have,  the  more  fiery  their  fpirit 
generally  proves  ■,  and  the  more  biting  when  chewed  in  the  mouth,  the 
fharper  the  fpirit  of  their  diflilled  oil.  So  likewife  they  afford  the  thicker, 
ttronger,  and  deeper  coloured  oils,  when  they  are  ripelT:  and  moderately  dried ; 
but  when  dillilled,  whilft  moift  and  recent,  they  afford  lefs  of  a  thinner, 
more  tranfparent,  lefs  heating,  but  more  odoriferous  oil  :  whence,  poffibly, 
the  fpirit  itfelf  may  arrive  gradually  at  its  greatefh  perfecStion  in  the  plant :  this 
is  certain,  that  the  fmell  and  talle,  which  proceed  from  the  Ipirit,  are  not  the 
ftrongeft,  when  the  plant  is  young,  nor  till  it  has  arrived  at  complete  ma- 
turity. We  muft  alfo  obferve  that  in  certain  plants,  there  feems  to  be  more 
fpirit  contained  in  lefs  oil,  than  in  others,  and  vice  verfq.  When  a  pound 
of  nutmegs  afford  an  ounce  of  oil,  and  twenty-five  pounds  of  calamus  aro- 
maticus  afford  only  an  ounce  ;  this  fhews  that  there  is  not  here  the  fame 
proportion  between  the  quantity  of  the  oil  and  fpirit.  There  alio  predomi- 
nates a  certain  peculiar  acrimony  in  the  fpirits  that  dift"inguifli  oils  ;  this  acri- 
mony in  the  oil  of  cinnamon  burns  like  fire  any  part  of  the  body  it  touches, 
and  can  fcarce  be  waQied  off"  under  a  long  time  ;  and  there  is  an  exceedingly 
pungent  fpirit  in  the  oils  of  favory  and  thyme.  Hence,  therefore,  v/e  find 
there  is  a  ftrange  difpofition  in  thefe  fpirits,  which,  tho'  upon  exhaling  from 
the  oil,  fcarce  diminilh  the  weight  thereof,  yet  deprive  it  of  its  virtue,  and 
leave  it  ungrateful,  thick,  terebinthinaceous,  and  at  length  refinous.  I  have 
fearched  after  the  weight  of  thefe  fpirits,  but  could  not  difcover  it, 

4.  Efifntial  oils  are  found  of  different  colours,  accordijig  to  the  different 
plants  from  whence  they  were  diftilled.  The  oil  of  mint  is  brown,  of  la- 
vender yellowifli,  of  cinnamon  gold-coloured,  of  wormwood  black-green, 
of  camomile  and  yarrow  blue,  of  annifeed  almoft  white,  and  ol  camphire 
quite  white.  Whether  this  difference  depends  upon  the  difference  of  the 
fpirits,  or  the  oil,  or  fome  other  third  principle,  that  in  fome  cafes  rifes  in 
diftillation,  is  not  certain,  and  deferves  to  be  enquired  into. 

5.  Thefe  oils  are  fometimes  extremely  liquid,  ahnofh  fpirituous,  or  fcarce 
having  any  tenacity,  as  we  fee  in  the  effential  oil  diftilled  trom  the  rind  of 
China  oranges,  this  being  one  of  the  rnoft  fluid  liquors  :  and  of  this  kind  is 
the  oil  of  lavender,  and  even  the  ponderous  oil  of  faff'afras-wood.  On  the 
contrary,  the  oils  of  fome  other  plants  are  tlrick  ;  as  that  of  fennel  and  rofes  j 
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that  of  aniied  is  ftill  thicker-,  and  the  thickeft  of  all  is  camphire.  But 
the  thick  diflblve  with  a  gentle  heat,  the  thicker  with  one  a  little  greater, 
and  the  thickeft  with  a  moderate  one  :  whence  this  proceeds  fhould  be  far- 
ther examined. 

6.  Again,  thefe  oils  differ  remarkably,  in  their  ipecific  gravities ;  fome  be- 
ing confiderably  heavier  than  water,  as  the  oils  of  cinnamon,  cloves,  faffafras, 
nutmeg,  and  perhaps  of  other  aromatic  plants  that  grow  within  the  tropicks, 
where  the  violent  heat  of  the  fun  might  otherwife  prove  fcorching  to  them  : 
for  thefe  oils  in  diftillation  require  a  greater  fire  to  raife  them,  and  a  fhal- 
lower  ftill,  only  one  fourth  whereof  remains  empty.  Other  eflential  oils 
are  extremely  light,  as  that  of  lavender,  and  yet  this  excefs  of  weight  does 
not  make  the  oils  thicker  ;  for  the  oil  of  faflafras,  as  we  juft  now  obferved, 
is  at  once  very  thin  and  heavy  ;  whilft  camphire  is  at  the  fame  time  ex- 
tremely thick  and  light ;  fo  that  this  muft  have  fome  other  caufe.  The  oil 
of  anifeed  will  often  remain  floating  in  water,  and  that  diftilled  from  juniper- 
berries  Ibmetimes  fubfide. 

7.  Thefe  efTential  aromatic  oils  have  an  almoft  inimitable  virtue,  entirely 
depending  upon  the  fpirit  fo  often  mentioned,  which  is  ftiarp,  inflammatory, 
grateful,  refrefliing,  heating,  attenuating,  and  ftimulating  to  the  animal  fpi- 
rits,  and  nervous  fibres  ;  and  by  thefe  properties  the  oils  prove  ferviceable 
in  cold,  aged,  wateiy,  and  phlegmatic  conffitutions  ;  and  again,  in  cold  in- 
termittents,  moift  and  cold  hypochondriacal  and  hyfterical  cafes,  or  other 
difeafes  proceeding  from  cold,  acid,  or  aqueous  flatulencies  in  the  inteftines ; 
and  when  prudently  ufed  in  -  thefe  cafes,  they  prove  generally  powerful 
and  fafc  medicines ;  but  when  indifcreetly  applied  in  diftempers  attended 
with  violent  heat,  motion  or  inflammations,  they  prove  poiionous.  The 
chemifts  have  prudently  obfen^ed,  that  thefe  oils  ail  by  means  of  their 
fpirits,  which,  as  lodged  in  the  oil,  come  to  be  applied  to  the  parts  of  the 
body,  fo  as  there  to  produce  their  proper  aftions,  which  would  otherwife 
eafily  be  loft  thro'  their  extreme  volatility  •,  and  when  both  the  oil  and 
the  fpirit  aft  together,  the  efteft  is  more  gentle,  but  more  lafting.  Thefe 
fpirits  therefore  have  and  communicate  to  the  oil  a  certain  acrimony,  which 
gives  the  fcnfation  of  fire  to  the  tongue,  and  prefently  occafions  pain  ;  and 
the  like  efteft  it  fhews  when  applied  to  the  naked  nerves  :  when  applied 
to  the  external  flcin,  they  foon  occafion  the  whole  feries  of  an  inflamma- 
tion, and  end  in  a  gangrenous  efchar.  If  applied  to  the  lips,  or  the  in- 
ternal parts  of  the  nofe  or  palate,  where  the  nerves  lie  bare,  it  occafions  the 
fame,  with  greater  violence,  and  prefently  brings  on  dangerous  inflamma- 
tions. Whence  we  eafily  fee  what  effefts  they  may  produce  upon  the 
mouth,  throat,  ftomach,  and  inteftines,  when  imprudently  exhibited.  Hence 
thefe  oils  may  juftlybe  called  inflammatory  •,  tho'  we  before  obferved  there 
is  no  better  remedy  for  immediately  raifing  the  fpirits  by  their  grateful  and 
extraordinary  virtue  ;  which  can  fcarce  be  explained,  for  ^want  of  general 
principles,  otherwife  than  by  direft  experiment.  They  have  not  only 
this  refrefhing,  but_alfo  an  heating  virtue  ;  for  if  externally  applied,  or  in- 
ternally taken,  they  immediately  begin  to  heat  the  parts  of  the  body,  and 
prefently  encrcafe  this  heat  thus  once  begun  j  but  the  colder  and  more  lan- 
guid 
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guid  the  body,  the  lefs  they  heat  it,  and  vice  verfd  ;  fo  that  when  rubbed  ' 
upon  a  dead  carcafs,  they  produce  no  heat  at  all  :  whence  it  is  highly  dan- 
gerous to  give  them  in  a  burning  fever.  They  alfo  encreafe  the  motion  of 
the  nerves  by  irritation,  propelling  the  fpirits,  and  perhaps  agreeably  warm- 
ing diem  both  -,  and  whilft  they  perform  all  this,  they  attenuate  and  diflblve 
vifcidities,  fo  far  as  can  be  done  by  encreafing  die  motion  of  circulation. 
But  we  have  already  enumerated  nearly  all  the  virtues,  under  the  twenty- 
third  procefs,  which  thefe  oils  have  in  common,  excepting  that  they  differ  as 
to  their  different  degrees  of  acrimony.  They  have,  however,  befides  thefe, 
other  virtues  no  lels  confiderable,  and  peculiar  to  each,  whereof  we  have  fuf- 
iiciently  fpoke  under  the  hiftory  of  diftilled  waters,  efpecially  thofe  prepared 
by  cohobation.  Thus  the  oils  of  the  life-tree,  and  of  favine,  are  power- 
ful emmenagogues,  where  the  ftoppage  of  the  menftrual  difcharge  arifes  from 
a  languid  circulation.  The  elTential  oil  of  rue  is  of  fervice  in  the  epilepfy, 
from  a  cold  relaxed  ftate  of  the  nerves,  and  likewife  in  hyfterical  diforders 
from  a  cold  caufe ;  that  of  juniper-berries,  in  the  cold  fcurvy,  and  the  pains 
and  heavinefs  thence  proceeding  ;  and  alfo  in  nephritic  complaints,  from  cold 
obftruftions  :  that  of  mint,  in  an  almoft  paralytic  weaknefs  of  the  ftomach  : 
that  of  lavender,  in  the  palfey,  vertigo,  lethargy,  and  other  cold  diforders  of 
the  head  :  the  fragrant  uninl^ammatory  oil  of  rofes,  is  a  noble  reviver  of  the 
languid  fpirits  ;  that  of  cinnamon  very  advantageous  in  a  great  paucity  of 
fpirits,  without  inflammation,  either  during  the  periods  of  pregnancy,  deli- 
very, or  immediately  afterwards,  if  at  the  fame  time  there  be  no  rupture 
of  the  velfels  :  thofe  of  w^ormwood,  carduus  henediBus^  the  lefTer  centory, 
camomile,  and  tanfey,  are  ufeful  againft  worms  ;  for  which  purpofe  they  may  be 
formed  into  pills  with  the  crumb  of  bread,  and  given  in  a  fulficient  dofe  upon 
an  empty  ftomach  ;  the  patient  refraining  from  all  kind  of  aliment  for  two 
hours  afterwards  :  thofe  of  baulm  and  lemon-peel,  in  palpitations  of  the  heart, 
from  cold  phlegmatic  humours  ;  and  thofe  of  marjoram,  rofemary,  and  fage, 
in  obftrudlions  and  mucous  difcharges  of  the  uterus  from  a  cold  caufe. 

8.  If  thefe  oils  be  ftrongly  ground,  for  a  confiderable  time,  with  thrice 
their  own  weight  of  pure  and  dry  fea-ialt,  fo  as  to  divide  them  well,  and 
then  again  diftilled  with  water,  they  become  clean,  pure  and  limpid,  or  freed 
from  their  mucilaginous  or  gummy  part,  and  litter  for  keeping,  if  put  up 
into  glafs  vellels  that  are  not  too  alcaline,  and  having  clofe  necks  well  fitted 
with  ground-glafs  ftoppels,  and  fet  in  a  dry  cold  place  :  but  they  lofe  of 
their  quantity  by  this  redlification  ;  much  grofs  matter  remaining  behind  in 
the  ftiil,  unable  to  afcend  by  realbn  of  its  tenacity.  Their  virtues  alio  are 
leffened,  which  depend  upon  their  fpirits,  becaufe  thefe  remain  in  the  water 
ufed  in  the  diftillation,  and  are  alio  difTipated  in  the  water  which  comes  over. 
This  Mr.  Romberg  fhews  by  a  laborious  and  inftruftive,  tho'  dear  experi- 
ment; for  upon  diftilling  fuch  an  oil,  with  frefh  water  every  time,  fix  and 
twenty  times  over,  he  at  length  obtained  only  a  fourth  part  thereof ;  the 
other  three  fourths  becoming  an  infipid  tenacious  fubftance,  whilft  the  water, 
four  and  twenty  times  cohobared  with  the  oil,  was  rendred  exceeding  iliarp, 
aromatic,  ialine,  or  fpirituous  («). 

[a]  ^QQ  ditHamel.  Hijior.  Academ.  Reg,  p.  143. 
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5.  When  thefe  pure  oils  are,  without  addition,  diftilled  in  a  glafs  retort, 
-.vidi  a  fire  carefully  and  gradually  encreafed,  they  always  exhale  fome  water, 
and  afterwards  become  more  clear,  liquid,  penetrating,  and  light ;  leaving 
at  the  bottom  of  the  retort,  after  the  diftillation  is  performed  by  a  ftrong 
heat,  a  black,  fixed,  fpungy,  terreftrial  matter  :  and  if  the  operation  be  thus 
feveral  times  repeated,  the  greateft  part  of  the  oil  will  be  converted  into 
what  the  chemifts  call  caput  morttmn.  The  excellent  Mr.  Boyle^  by  this 
means,  reduced  a  pound  of  eflential  oil  almofh  wholly  to  earth  {a). 

10.  They  who  have  diftilled  thefe  oils  from  pure  chalk  in  clean  veflels, 
have  found  that  by  cohobating  five  ounces  of  oil  eight  times,  upon  fifteen 
ounces  of  chalk,  it  aftbrded  only  two  ounces  and  one  drachm  of  oil,  two 
drachms  and  forty-five  grains  of  fait,  and  half  an  ounce  of  a  ftrongly  faline 
water,  containing  the  volatile  fait  of  the  oil ;  according  to  the  obfervation  cf 
Mr.  Bourdelin  {b). 

11.  Again,  thefe  oils  diftilled  from  lime  flackt  in  the  air,  and  afterwards 
made  exceeding  dry,  are  fo  changed,  that  a  pound  of  oil  being  fix  times, 
diftilled,  in  the  way  of  cohobation  upon  frefh  quantities  of  lime,  with  an  ex- 
treme degree  of  fire,  there  came  over  fifteen  ounces  and  an  half  of  water, 
and  one  ounce  of  oil,  according  to  the  obfervation  of  Mr.  Homberg  (c).  Hence 
thefe  oils  are  found  to  confift  chiefly  of  elementary  water  and  earth,  a  little 
oil,  fpirit,  and  fait  (d),  and  therefore  grew  from  the  union  of  thofe  different 
principles  by  the  adlion  of  the  fire  :  whence  oil  is  not  a  fimple  elementary 
body,  but  a  compound  of  feveral  others.  But  whether  this  be  really  the 
cafe,  or  whether  experiments  may  ftiew,  that  thefe  oils  are  rather  tranfmutable, 
I  do  not  take  upon  me  to  determine. 

12.  This  may  be  faid  with  greater  certainty,  th^t  the  more  excellent  of 
thefe  oils  being  diflfolved  in  high  reftified  fpirit  of  wine,  digefted  and  diftilled 
with  a  gentle  fire  of  100  degrees,  give  out  their  native  fpirit  to  the  fpirit  of 
wine,  leaving  a  tenacious  oily  matter  behind  ;  which,  being  again  treated  in 
the  fame  manner  with  frefh  fpirit  of  wine,  afibrds  more,  and  thus  at  laft 
remains  an  indolent,  fcentlefs,  infipid,  thick,  and  tenacious  body  of  oil,  per- 
fectly deprived  of  all  its  fpirit.  And  if  even  pure  water  be  long  fhook  with 
thefe  oils,  ir  takes  to  itfelf  their  fpirit,  becomes  rich  therewith,  and  thus  robs 
the  oil  of  its  virtue ;  fo  that  if  the  operation  be  often  repeated,  it  at  length 
leaves  the  like  indolent  remainder  as  the  fpirit  of  wine.  And  hence  we  are 
furnifhed  with  excellent  preparations,  and  learn  that  thefe  oils  are  feparable 
into  fpirit  and  oil,  a  little  fait,  much  water,  and  much  earth  ;  at  leaft,  that 
thefe  are  producible  from  them  by  diftillation.  But  nothing  here  feems 
ftranger  than  that  water  ftiould  remain  fo  tenacioufly  mixed  with  thpfe  oils,, 
as  not  to  be  feparated  from  them  by  diftillation  twenty  times  repeated. 

13.  Hence  again  it  is  confirmed  to  us  by  this  whole  hiftory,  (i.)  That; 
the  peculiar  tafte  and  odour  of  plants  wholly  refide  in  their  native  fpirit. 
(2.)  That  the  tafte  and  odour  of  diftilled  aromatic  waters  is  folely  owing  to. 

{fl(  See  Boj/e  Abr.  vol.  III.  p.  356,  &  feq; 
(i>)   See  t/u  Hamel.  Hijior.  Academ.  Reg.  p.  41 3-. 
{c)  See  du  Hamel.  ibid.  pag.  372. 
\d)  ^iz  Memoir.  deVAcad.  Roy.  an.  1703.  p.  37, 
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this  fp'irit,  as  peculiar  to  each  plant.  (3.)  That  effential  oils  alio  have  their 
refpeftive  characfleriftics  from  thefe  fpirits  alone.  (4.)  That  the  volatile  oil 
of  plants  chiefly  ferves  for  detaining  thefe  fpirits,  and  the  fixed  oil  for  con- 
nefting  the  folid  parts  together  •,  wheni;e  the  difference  of  thefe  two  oils  is 
very  great.  (5.)  That  both  the  exprefied  and  diftiiled  oils  before  explained, 
are  tolerably  natural  in  the  plants  themfelves.  And  (6.)  that  the  difference 
of  oils  is  principally  owing  to  their  fpirits  {a). 

PROCESS   XXXL 

A  rob  from  the  retnains  of  the  tioejity-third,  twenty-fourth^  twenty- 
fifths  tiventy-fixth,  twei£ty-feve?tth,  twenty-eighth .^  and  twenty-ninth 
procejfes. 

FTER  the  oils  are  totally  extrafted  from  plants  by  the  means  of 
'  water,  without  any  other  addition,  there  remains  behind  in  the  ftill 
'  the  fame  decoftion,  as  if  the  plants  had  been  boiled  for  the  fame  fpace  of 
'  time  with  water  in  another  veflel  ;  whence  the  viftues  of  the  plants,  except 
'  what  refided  in  the  oil  and  fpirit,  will  remain  in  thefe  decoftions,  unlefs 

*  perhaps  they  are  fomewhat  changed,  by  boiling  fo  long  in  a  clofe  veiTel ; 
'  and  when  the  decodlions,  remaining  after  the  firft  diftillation,  are  again 
'  employed  with  the  diftiiled  water,  and  a  frefh  fubjeft,  for  obtaining  more 
'  of  the  fame  oil,  this  fecond  remainder  will  be  ftronger  than  the  firft,  and 
'  fo  after  every  repetition  -,  thus  at  length  fuch  decodtions  become  ex- 
'  tremely  rich  ;  as  we  have  above  obferved  in  the  hiftory  of  diftiiled  wa- 
'  ters  prepared  by  cohobation,  where  we  endeavoured  to  fliew  what  thefe 
'  virtues  chiefly  are.  Thus  the  decoftions  remaining  upon  the  diftillation 
"*  ofbetony,  fennel,  germander,  ground-pine,  juniper-berries,  tanfey,  worm- 
'  wood,  and  many  other  vegetables,  are  fit  for  medicinal  ufe  ;  as  generally 
'  retaining  a  faponaceous,  fharp  and  faline  virtue,  by  means  whereof,  they 
'  may  prove  confiderably  ferviceable.  It  is  juftly  obferved  by  Helmont,  that 
'  the  decoiftion  of-juniper-berries,  remainixig  after  the  oil  is  drawn  off,  has 

*  an  excellent  purging  virtue  if  taken  in  a  due  quantity.     And  if  thefe  rich 

*  decoftions  be  largely  diluted  with  water,  and  then  run  hot  thro'  a  woollen 

*  ftrainer,  and  afterwards  evaporated  to  a  rob  in  a  wide  veflel  over  a  clear 
'  fire,  with  a  degree  of  heat,  a  little  below  that  of  boiling  -,  their  virtues 
'  will  thus  remain  perfeft  for  feveral  years,  and  produce  confiderable  effecls 
'  in  a  fmall  dofe.     And  if  thefe  robs  be  farther  infpiffated  and  dried,  then 

*  burnt  after  the  manner  oi  Tachenius^  they  afford  his  fait  in  plenty,  but  if 

*  the  decoftions  be  made  perfectly  pure  by  ftraining,  then  infpiffated  to  a 

*  due  confiftence,  and  put  into  veffels  w-ith  a  littte  oil  poured  on  the  top, 
'  they  will  then  afford  the  native  falts  of  their  refpeftive  plants,  which 

*  will  now  fhoot  the  freer,  thro'  the  abfence  of  the  oil. 

{a)  ,See  Mr.  Homberg's  experiment  in  du  HamiPi,  hiftory  of  the  royal  academy  ;  and  Hoff- 
man's dzffertnthnes  phyjica,  pag.  1-^63. 
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Thus  chemlftry,  almoffi  at  the  fame  operatbn,  prepares  oils,  waters,  ex- 
trafts,  native  falts,  and  falts  by  calcination,  for  medicinal  ufes  :  and  thefe 
preparations,  being  again  compounded  together,  afford  excellent  medicines. 
Thus  if  the  oil  of  juniper  be  properly  ground  with,  the  native  fait  of  the 
fubjedl,  then  exadtly  mixed  with  the  rob  thereof,  and  at  length  diluted  with 
the  diflilled  water  of  the  fame,  we  may  thus  have  almoft  all  the  adtive  parts 
of  the  juniper  brought  into  a.  little  compafs,  without  the  terreftrial  part 
which  hinders  their  virtue.  And  from  all  this  we  underftand,  what  different 
things  may  be  extrafted  from  a  vegetable  fubjett,  by  chemillry ;  and  haw- 
far  one  promotes,  or  hinders  the  produdtion  of  another. 
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^e  dijlilled  water,  vinegar,  fpirit,   two  kinds  of  oil,  coal  and  ajhesi 
from  guaiacum  woody  dijlilled  by  the  retort,  without  addition. 

THE  plants,  hithjerto  chemically  examined,  feem  referable  to  two  dir 
ftindt  claffes  ;  the  firft  whereof  contains  thofe  which  by  a  dry  diflilla- 
tion,  befides  their  other  volatile  parts,  afford  a  volatile,  acid,  oily  fait ;  and 
the  fecond  clafs  thofe,  which,  when  treated  in  the  fame  manner,  befides 
their  volatile  parts,  afford  a  volatile,  alcaline,  oily  fait ;  but  fo  that  both 
clafles  afford  more  or  lefs  in  very  different  degrees,  according  to  the  difference 
of  the  feveral  plants  in  each  clafs.  We  now  proceed  to  give  an  example  of 
both ;  and  begin  with  the  acid  clafs,  by  an  example  in  guaiacum. 

'  I.  Fill  a  clean  glafs  retort,  almoft  up  to  its  neck,  with  the  fmall  fine 

*  chips  of  the  beft,  green,,  clofe,  ponderous  and  frefh  guaiacum,  with  care 
'  to   prevent   any   of  it  from   falling   thro'   the  neck   into   the  receiver.. 

*  Set  the  retort  in  a  fand  furnace,  apply  a  very  large  receiver,  and  lute  the 
'  juncture  clofe  with  a  luting  of  linfeed-meal.  Dittil  firit  with  a  degree  of 
'  heat  not  exceeding  that  of  boiling  water,  and  continue  this  carefully  fo  long 

*  as  any  moifture  will  be  thereby  driven  from  the  wood.  A  liquid,  tart, 
'  and  Iharply  odorous  water  will  thus  come  over,  which  is  to  be  poured 
'  out,  and.  kept  apart.  The  receiver  being  now  again  lilted  on,  encreafe  the 
'  fire  by  flow  degrees  •,  and  again,  a  confiderably  liiiipid,  but  fomewhat 
'  more  acid^  undtuous,  and  redifh  liquor  will  come  over,  which  muft  care- 
'  fully  be  urged  with  the  fame  degree  of  heat,  fo  long  as  it  riles.     This  alfo 

*  may  be  kept  feparate,  as  being  confiderably  ftrong,  odorous  and  fmelling 

*  almoft  perfeftly  like  red  herrings.     The  fire,  being  now  raifed  and  kept 

*  up,  drives  over  a  red,,  undtuous,  and  highly  acid  liquor,  together  with 
'  a  red  oil  floating  in  a  confiderable  quantity  therein  :  at  length  encreafe 

*  the  fire  to  the  utmoft,  that  the  bottom  of  the  iron  pot  may  begin  to 

*  be  red  hot-,  there  will  now  afcend  a  fmoke,  and  a  thick,  black,  vifcid 

*  oil,  that  finks  to  the  bottom  of  the  former  liquor.     And  if  this  fire  he 

'  continued 
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continued  as  ftrong  as  the  glafs  will  endure  without  melting,  the  fame 
fume  will  conflantly  continue  to  rife,  how  long  foever  the  fire  be  kept  up. 
In  the  laft  place  apply  live  coals  upon  the  fand,  all  around,  and  above  the 
retort,  which  is  called  a  fire  of  fuppreffion,  and  keep  this  up  alfo  for 
fome  time  till  no  more  oil  comes  over ;  tho'  the  fume  will  ftill  remain 
in  the  receiver.  Now  fuffer  all  to  cool  fpontaneoufly,  and  by  this  laft 
extremity  of  the  fire,  a  little  very  thick,  black,  and  ponderous  oil,  like 
pitch,  will  be  driven  over, 

'  2.  Make  a  little  filter  of  cap-paper,  put  it  into  a  glafs  funnel,  and  pour 
therein  the  water  that  firft  came  over  without  any  oil,  that  the  ftrainer  be- 
ing thus  well  moiftened  may  tranfmit  this  pure  water  of  the  guaiacum^ 
which  is  to  be  kept  feparate.  This  water  will  be  tartilh,  limpid,  and  pe- 
netrating, but  have  little  of  the  fmell  or  tafte  of  the  guaiacum ;  but  a  fome- 
what  burnt  odour,  a  little  refembling  that  of  fmok'd  herrings.  Then  put 
the  fecond  water  into  the  fame  filtre,  and  this  will  come  thro'  a  little  redifhj 
tranfparent,  but  more  acid,  and  i'melling  ftronger  of  fmok'd  herrings  ;  fo 
as  to  prove  fomewhat  empyreumatic,  and  much  fharper  than  the  former. 
And  if  any  oil  were  lodged  in  this  fecond  v/ater,  it  will  remain  in  the 
filtre  ;  which,  having  been  moiftened  by  tlie  preceding  liquor,  will  not 
permit  the  oil  to  pafs.  Into  the  lame  filtre  pour  likewife  the  vinegar,  and 
third  fpirit,  together  with  its  light  oil ;  the  vinegar  will  immediately  pafs 
thro'  red,  pellucid,  fliarp,  acid  and  empyreumatical,  but  leave  its  oil 
behind  floating  upon  the  liquor  in  the  filtre  :  for  which  purpofe  the  filtre 
muft  always  be  kept  filling  up  with  more  of  the  oily  liquor,,  to  prevent  the 
oil  from  ever  touching  the  lower  part  of  the  paper ;  for  thus  nothing  of 
the  oil  will  come  thro'  with  the  acid  liquor.  When  now  nearly  all  the 
liquor  is  come  thro',  immediately  remove  the  funnel  with  the  filtre  to  ano- 
ther glafs,  before  the  oil  begins  to  fmk  thro'  the  paper ;  which  would  hap- 
pen whea  the  paper  begins  to  grow  dry.  At  this  time,  therefore,  the 
light  and  thin  oil  may  be  poured  out  of  the  filtre,  into  a  velTel  apart. 
'  3.  Pour  the  oil  which  came  over  laft,  along  with  its  highly  acid,  foetid, 
and  unftuous  liquor,  into  the  fame  filtre,  whilft  it  remains  ftill  wet  with 
the  former  liquor  :  there  will  now  come  thro'  a  red,  acid,  traniparent 
fluid,  and  a  grofs,  black,  pitchy,  ponderous  oil  remain  in  the  paper  ^ 
this  alfo  is  to  be  poured  out  and  kept  feparate. 

'  4.  If  thefe  acid  liquors  be  preferved  in  clean  glalTes,  they  depofite  at  the 
fides  and  bottom  thereof  a  fmail  oily  cruft,  which  gradually  encreafes, 
whereby  the  liquor  gradually  becomes  lefs  unftuous  ;  whence  it  appears 
that  this  diftilled  vinegar  is  a  compound  of  water,  acid,  and  oil,  and  may 
theretore  properly  be  called  a  volatile,  acid,  oily,  faponaceous.  fait.  If 
this  acid  liquor,  when  become  perteclly  limpid,  and  aftbrding  no, more 
vifible  oil,  be  poured  upon  clean  chalky  it  effervefces  therev/ith,.  depofites. 
its  acid  in  the  chalk,  and  becomec  a  water  that,  immediately  throws  the 
oil,  before  latent  in  it,  to  the  fvuface,  in  a  vifible  form.  Or  if  the  fame 
liquor  be  again  diftilled  with  a  gentle  fixe,  in  a  clean  veflel,  it  alfo  pre- 
fently  manifefts  its  latent  oil,  and  feparates  it  from  itfelf,  and  thus  becomes 
a  pure  and  clear  acid  liquor. 
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'5.  If  the  oils  be  required  in  gt-eater  perfeftion,  let  a  quantity  of  them 
'  be  collefted,  and  diftilled  from  boiling  water ;  whereby  the  purer  part 
'  will  be  raifed,  and  the  grolTer  left  behind  :  and  by  otten  repeating  this 
'  operation,  thefe  oils  gradually  come  nearer  to  the  perfeftion  of  the  elien- 
■'  tial  kind,  and  by  lofing  their  more  unaftive  and  terreftrial  part,  become 

*  liquid,  bright,  beautifully  red,  penetrating,  pure,  thin,  and  not  foetid. 

'  6.  When  thus  all  that  is  volatile  has  been  driven  over  from  the  fub- 
'  jefl  by  the  violent  and  long  continued  a6lion  of  the  fire,  extremely  black, 
'  light,  infipid,  almoft  inodorous,  and  very  brittle  fhavings  remain  in  the 
'  retort,  being  the  coal  mentioned  by  Helmont,  which  can  never,  by  the 

*  moft  continued  force   of  fire,   be   calcined   into  white   allies,  whilil  the 

*  veffel  remains  clofe,  but  always  continues  black,  and  therefore  inflam- 
'  mable  ;  becaufe  this  blacknefs  is  the  fixed  oil  tenacioufly  adhering  to  die 
'  earth,  and  fubtilly  extended  upon  its  furface  ;  whence  the  coal  becomes 
'  apt  to  take  fire,  and  burn  fo  long  as  this  oil  remains  unconfumed.  For  if 
'  thefe  black  chips  be  now  put  into  a  large  open  pan,  and  a  fmall  live  coal 
'  be  thrown  into  the  middle  of  them,  they  will  immediately  burn  and  flame 
'  all  over,  till  the  whole  blacknefs  be  ignited,  after  which  the  fubjeft  pre- 
'  fently  falls  into  white  afhes  -,  fo  that  in  a  fliort  fpace  the  whole  body  of 
'  the  ftiavings  may,  by  means  of  the  fmalleft  fpark,  be  perfeftly  converted 

*  to  aflies.     Nor  could  the  wood  itfelf  be  fo  eafily,  and  fo  readily  fired  with 

*  a  fmall  fpark,  unlefs  by  a  like  preparation  it  were  firfi  brought  to  a  coal, 

*  and  then  broke  to  powder.  The  white  aflies  thus  obtained  from  guaiacuin 
'  are  infipid,  and  inodorous,  and  almoft  without  fait ;  tho'  if  the  wood  were 
■*  recent,  they  prove  confiderabiy  rich  in  alcaline  fiilt.' 

The  life. 

There  are  many  remarkable  things  to  be  learnt  from  this  experiment,  with 
regard  to  chemical,  philofophical,  and  medicinal  hirtory. 

1.  And  firft  we  hence  learn  the  nature  of  that  primary  fnioky  vapour, 
which  exhales  from  green  wood  laid  upon  the  fire,  before  the  wood  begins  to 
grow  black,  take  flame,  or  ignite.  For  thus  there  exhales  an  acid,  acrimo- 
nious water,  offenfive  to  the  eyes,  and  capable  of  penetrating  and  preferv- 
ing  fuch  animal  flefh  as  is  fufpended  in  the  chimney  where  this  vapour  rifes  : 
and  a  liquor  extremely  like  it  is  collefted  at  both  ends  of  a  long  piece  of 
^reen  wood,  laid  with  its  middle  upon  the  fire  ;  which  thus  drives  out  a 
confiderable  quantity  of  a  tartifh  water,  with  a  hiffing  noife. 

2.  We  hence  learn  the  nature  of  the  firft  fmoky  vapour,  which  arifes 
from  dry  wood,  when  applied  to  the  fire,  or  from  green  wood  after  the  former 
liquor  is  driven  oflf,  tho'  before  the  wood  begins  to  ignite  or  burn  ;  for  this 
fmoke  is  thicker,  more  acrimonious,  acid,  and  ponderous  than  the  former, 
<:ontaining  more  acid  fait,  and  beginning  to  grow  fomewhat  black  ;  whence 
it  proves  much  more  offenfive  to  the  eyes,  and  more  ftrongly  penetrates,  pre- 
ferves,  and  cures  the  flefh,  or  fifh,  fufpended  in  it,  in  fome  meafure  tinging 
them  quite  thro'  of  a  redifh  colour ;  whence  it  carries  up  with  it  fome  part 
■oi  the  firft  oil  from  the  wood. 

3.  Hence 
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3.  Hence  again  we  learn  the  nature  of  that  black,  grofs,  and  keen  fmoke, 
which  rifes  from  wood  thrown  upon  live  coals,  a  little  before  it  burfts  out  inr 
to  flame  ;  for  this  fmoke  contains  a  very  Iharp,  fixed,  and  copious  acid  fait, 
together  with  the  firft,  fecond,  and  third  pitchy  oil  of  our  procefs,  all  com- 
pounded and  mixed  together  ;  which  makes  a  vapour  intolerably  pungent 
to  the  eyes  :  and  this  alfo  penetrates  the  bodies  expofed  thereto,  preferves 
them  by  its  acid  oily  fait,  alters  them  farther,  and  gives  them  a  different 
fmell  and  taile.     This  hrioke  aifo  contains  the  matter  of  foot. 

4.  Hence  again  we  learn,  that  thefe  vegetable  fubftances  afford  a  water, 
containing  an  acid,  oily,  and  volatile  fait,  which  in  this  ftate  has  highly  pe- 
netrating, aperitive,  attenuating,  healing,  detergent,  faponaceous  virtues,  fo 
2fe  to  prove  antifcorbutic,  diuretic,  diaphoretic,  and  fudorific  ;  efpecially  after 
being  well  purified  and  redified.     It  is  alfo  proper  for  external  ufe. 

5.  Who  could  have  expefted  that  fim-ple  elementary  water  fnould  re- 
main, for  fo  many  years,  in  a  hard,  and  dry  form,  fixed  in  the  body  of 
wood,  or  its  other  principles.  I  have  fometimes  diftilled,  by  the  retort,  the 
chips  of  guaiacum,  kept  for  many  years  in  the  open  air,  and  thvis  become 
dry  like  fand,  and  poured  the  acid  aqueous  liquor  collefted  together,  confi- 
derably  pure  upon  chalk  or  fixed  alcali ;  which  eafily  abforbed  all  its  acidity, 
arid  turned  it  to  a  pure  and  copious  water,  excepting  a  certain  ftrong  fcent 
that  remained  therein.  This  water,  which  at  firft  grew  to  the  wood  in  Ame- 
rica ;  and  remained  united  with  it  fo  many  years,  in  an  exceeding  dry  and 
ponderous  ftate,  thus  at  length  recovered  its  native  form  of  water.  Whence 
we  clearly  fee,  that  water  may  remain  a  long  time  furprizingly  united  in  bo- 
dies, where  it  would  not  eafily  be  fufpefted,  and  prove  the  principal  caufe 
of  their  hardnefs  ;  for  as  foon  as  this  water  is  by  the  fire  feparated  from  the 
other  parts  of  the  wood,  they  prefently  become  friable,  foft,  and  loofe ;  tho° 
a  little  before,  whilft  the  water  remained  in  them,  they  were  almoft  as  hard 
as  iron. 

6.  Hence  we  fee,  that  a  certain  mixture  of  different  principles  may,  by 
their  proportion,  form  bodies  extremely  different  from  thofe  principles. 

7.  We  are  hence  farther  taught,  that  water,  acid  fait,  fpirit,  oils,  and  earth, 
may  be  fo  intimately,  fecretly,  and  firmly  united,  and  mixed  together  by 
nature,  in  the  produdlion  of  plants,  as  not  only  to  remain  thus  mixed  for 
feveral  ages,  as  we  fee  in  cedar,  guaiacum,  juniper,  iSc.  but  alfo  to  afcend 
together  in  diftillation.  Nay,  that  even  water  is  contained  in  oil,  and  oil 
in  water,  without  affording  the  leaft  figns  of  their  being  there,  as  we  clearly 
perceive. 

8.  We  fee  that  the  more  fixed  oil  in  vegetables,  after  all  the  volatile  part 
is  perfedtly  driven  over,  remains  united  with  that  earth  and  matter,  which 
turns  to  a  fixed  ajcali  by  an  open  calcination.  And  that  this  oil  cannot  be 
driven  off,  or  feparated  by  any  force  of  fire  in  a  clofe  veflel,  v/herein  it  al- 
ways retains  its  black  colour,  nor  affords  any  figns  of  an  unfluous  fubftance, 
but  appears  greatly  exhaufted.  This  oil,,  we  find,  is  fubtilly  fpread  over 
the  earth  and  fixed  ialt,  whence  it  takes  fire  fo  eafily  with  the  leaft  fpark,. 
and  propagates  it  over  its  whole  furface  by  the  help  of  the  air ;  that  this  oil 
does  not  afford  a  very  fmoky  fire,  tho'  it  fmells  ftrong,  and  fomewhat  aro- 

matia,-. 
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inatic  aiid  balfamic  -,  and  that  this  fmall  quantity  of  oil,  fo  long  as  it  conti- 
nues, hinders  the  fait  from  being  yielded  by  the  coal  :  but  as  foon  as  this  oil 
is  confumed  by  the  air  and  fire,  the  fait  immediately  Ihews  itfelf,  and  re- 
mains in  the  white  afhes.  All  thefe  particulars,  when  duly  confidered,  will 
fhew  what  a  wood  coal  is,  and  why  the  black  powder  of  it  has  fuch  ftrange 
and  unexpefted  efFefts  in  chemical  operations  when  mixed  with  bodies,  efpe- 
cially  fulphureous  ones,  intended  to  be  changed.  The  fixed  alcali  of  coal  is 
flowly  generated,  and  not  without  the  utmoft  violence  of  the  fire  in  the  open 
air,  after  all  the  inflammable  matter  is  confumed  ;  whilft  the  laft  oil  is  fo  firm- 
ly detained  by  the  fixed  matter  of  the  plant,  as  not  to  be  feparated  by  the  fire 
alone,  or  without  the  affiftance  of  the  air.  Diftillation  therefore,  performed 
in  clofe  veflels,  extradls  thefe  volatile  parts  from  vegetables,  viz,  a  water,  a 
fpirit,  an  acid  fait,  two  kinds  ol  oil,  and  in  all  thefe  much  earth  ;  but  leaves 
behind  the  following  fixed  matters,  viz.  the  fixed  oil  of  the  coal,  a'  matter 
convertible  into  fixed  alcali  by  fire  in  the  open  air,  and  laftly,  the  elementary 
earth  :  whence  we  underfland  the  power  of  the  air  and  fire,  afting  together 
upon  vegetables. 

9.  This  experiment  is  univerfal,  or  holds  in  all  trees,  fhrubs,  and  moft 
herbs,  which,  when  thus  treated,  afford  all  thefe  fixed  and  volatile  parts  •, 
for  they  all  contain  a  volatile  acid  fait,  but  the  matter  which  afibrds  the 
faline  alcali  is  fixed.  The  recent  cuttings  of  the  vine,  pruned  in  the  be- 
ginning of  March.,  afford  a  copious  acid  by  fuch  diftillation  ;  and  the  cal- 
cined coal  plenty  of  fixed  alcali. 


PROCESS     XXXIII. 

A  nsoatery  fpirit^  volatile  alcaltm  fait.,  oil  and  coal,  from  77mjlard feed, 
diflilled  by  the  retort. 

IT  is  well  known  that  there  are  herbs,  and  certain  parts  thereof,  which, 
when  a  little  bruifed,  or  fcraped,  exhale  fo  pungent  a  vapour,  as  when 
received  by  the  noftrils  to  caufe  fneezing,  or  touching  the  eyes  to  make  them 
water,  and  at  the  fame  time  afford  a  very  pungent  fmell,  as  we  remarkably 
fee  in  the  bulbous  roots  of  garlic,  hyacinth,  leeks,  Barciffus.,  onions,  and 
fquills.  Some  roots  alfo  have  the  fame  property  as  thofe  of  horfe-radifh, 
both  the  white  and  the  black,  and  both  the  fpccies  of  water-radifh,  the  feeds 
of  hedge-muftard,  mulfard,  radifh,  rocket,  fcurvy-grafs  and  treacle-muf- 
tard,  and  a  large  number  of  entire  plants,  particularly  arum,  afphodel,  bry- 
ony, cabbage,  camomile,  celandine,  cherlock,  clary,  cneoron.,  crefies,  datyra, 
dittander,  euphorbium,  garlic,  hedge-muftard,  henbane,  hyacinth,  lycoperji- 
ciim,  melongena.,  muftard,  onions,  orchides.,  pepperwort,  poppy,  ranunculus's, 
rocket,  fauce-alone,  fcordium,  fcurvy-grafs,  Jem-pervivum  acre.,  fpurge,  to- 
bacco, thapfta,  treacle-muftard,  wild  cucumber,  is^c.  for  the  fuccefs  of  the 
experiment  is  nearly  the  fame  in  all  thefe,  and  in  moft  of  the  virulent  and 
^auftic  plants. 

»  I.  Fill 
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'  I.  Fill  a  glafs  retort  almoft  up  to  the  neck  with  the  ripe  feed  of  common 
'  muftard ;  apply  a  clean  and  large  glafs  receiver  thereto,  lute  the  junfture 
'  exaiftly,  and  diftil,  by  degrees  of  heat,  in  fand  :  there  will  firft  come  over 
'  an  un6luous  and  yellow  liquor,  which,  being  coUedled  apart,  is  ibarp  and 
'  tranfparent.  Let  the  fire  be  now  augmented,  and  there  will  rife  a  fpi- 
'  rit  like  the  former,  but  yellower,  and  along  with  it  a  light  and  very  fat  oil, 
'  which  again  being  colleiled  feparate,  proves  extremely  pungent.  The  emp- 
'  ty  receiver  being  again  applied,  and  the  fire  increafed  below,  and  a  fire 
'■  of  fuppreffion  made  above,  there  afcends  a  copious  black  oil,  and  at  the 
'  fame  time  a  volatile,  oily,  alcaline  fait  fticks  in  grains  to  the  fides  of  the 
'  receiver,  as  is  ufual  in  the  diflillation  of  hartfhorn.  And  if  this  degree  of 
'  fire  be  long  kept  up  in  its  greatefb  ftrength,  fome  whitilh  fume  wilLahvvays 
'  continue  to  rife;  and  at  length  a  very  black,  light,  bitter,  faline  mafs  v/iH 
'  remain  at  the  bottom  of  the  retort,  as  if  made  by  melting  of  the  feed. 
'  (2.)  If  the  firft  and  fecond  fpirit  be  again  diftilled  with  a  gentle  fire  in  a 

*  frelh  veflel,  it  affords  a  pellucid  pungent  fpirit,  confiderably  like  the  fpirit 
'  of  hartfliorn,  and  having  nearly  the  fame  ufes  ;  leaving  a  fetid  oily  water 
'  behind.  (3.)  If  the  oil  be  poured  off"  clear  from  the  liquor  that  afcended 
'  laft,  and  from  the  fait,  and  the  fait  adhering  to  the  fides  of  the  glafs  be 
'  waflied  down  with  the  re£lified  fpirit  juft  now  defcribed,  a  liquor  will  be 
'  obtained  faturated  with  volatile,  alcaline  fait,  and  that  makes  a  ftrong  eff^er- 
'  vefcence  with  acids ;  and  if  diftille^  with  a  gentle  fire  in  a  tall  veffel,  it  af- 
'  fords,  by  reftification,  a  pure  volatile  fait,  like  that  of  hartfhorn.  (4.)  All 
'  the  oils,  thus  procured,  have  a  fetid,  empyreumatic  fmell,  but  by  refti- 

*  fication  become  purer,  and  more  grateful ;  being  thus  refolved  into  a  copi- 
'  ous  earth,  and  an  oil  that  is  always  finer.  (5.)  AVhat  remains  in  the  re- 
'  tort  after  diftillation  feems  a  true  coal,  which,  however,  being  reduced  to 
'  a  dry  powder,  remains  fomewhat  unftuous  ;  nor  does  it  take  fire  upon 

'  receiving  a  fmall  fpark,  as  the  coal  of  guaiacum  did,  from  which  it  there-  - 
'  tore  differs  in  this  refpeft  -,  but  when  burnt  in  an  open  fire,  it  leaves  a 
'  little  earth  behind,  that,  fo  far  as  I  have  tried,  fcarce  affords  any  fixed 
'  fait  :  but  I;have  been  very  credibly  iritormed  that  this  coal  of  muftard-feed, 
'  when  colle(5led  in  a  large  quantity,  and  ground  to  powder,  and  long  diftil- 
'  led  with  a  ftrong  fire,  in  an  earthen  coated  retort,  thus  at  length  afforded 

*  true  phofphorus,  like  that  of  urine.' 

The  ufe. 

1.  All  thefe  remarkable  particulars,  when  compared  with  what  we  fiiall 
hereafter  fee,  in  the  analytical  hiftory  of  animals,  will  clearly  fliew  that  this 
kind  of  plant,  and  thoie  above  fet  down,  correfpond  with  animal  fubflances 
in  this  chemical  analyfis  ■,  fo  that  if  any,  there  is  at  moft  but  little  difference 
between  them,  as  to  their  produ6lions,  except  that  the  parts  of  animals, 
perhaps,  afford  a  little  more  water  without  oil  -,  tho'  this  alfo  might  pro- 
bably happen  in  muftard-feed,  when  analyfed  green.  Thus  much  is  certain, 
that  muftard-feed,  when  fown,  does,  by  attradling  the  iuice  of  the  earth, 
produce  a  plant,  which  fo  difpofes  the  matter  of  the  vegetable,  as  to  be 

Vol.  IL  ■  N  changed 
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changed  into  a  volatile  alcaline  fait,  by  the  force  of  fire  ;  whence  this  fait 
is  not  fo  peculiar  to  animals,  as  not  alio  to  obtain  in  certain  vegetables  :  and 
even  without  fire  this  alcaline  fait  appears  more  in  muftard,  than  in  urine, 
tho'  urine  be  the  mofl:  alcaline  of  all  the  animal  juices.  For  I  never  found 
any  human  urine  that  would  make  an  eftervefcence  upon  mixing  with  acids ; 
but  on  the  otlier  hand,  have  found  that  good  mullard-feed,  being  barely 
bruifed,  would  make  an  effervefcence  with  ftrong  vinegar  poured  upon  it. 
Hence,  therefore,  a  true  volatile,  alcaline,  oily  fait  may  be  produced  from 
plants,  without  any  previous  putrefaftion,  and  barely  from  crude  natural 
and  recent  plants,  whether  they  grov/  on  dunghils,  as  hedge-muftard,  muf- 
tard, rocket ;  or  in  water,  as  crefles,  horfe-radifh,  and  fcurvy-grafs  :  tho'  one 
would  not  eafily  expeft  a  volatile  alcaline  fait  fhould  proceed  from  water. 

2.  Hence  phyficians  m.ay  know  with  certainty  where  the  ufe  of  thefe 
herbs  is  wholefom  to  the  body  ;  for  they  prove  excellent  when  prudently 
given  in  diftempers  attended  with  an  indolent,  watery,  or  cold  phlegmatic 
humour,  no  way  faline  ;  where  acid  humours  are  lodged  in  the  firft  paf- 
fages  ;  where  the  bile  is  fluggifli,  and  where  no  alcaline,  fetid,  or  oily  pu- 
trid matter  is  lodged  ;  but  the  body  remains  cold,  torpid,  and  fwelled  all 
over  :  as  on  the  other  hand,  they  prove  hurttul  where  the  body  is  hot  and 
feverifh,  the  bile  Iharp,  the  juices  putrid,  the  parts  inflamed  or  wafted  ;  or 
where  the  putrid  fcurvy  abounds.  And  it  were  liighly  ufeful  to  take  a  view 
of  the  feveral  plants  as  they  are  diftributed  into  tliefe  two  clafies  j  the  one 
affording  an  acid,  and  the  other  an  alcaline  fait. 

PROCESS     XXXIV. 

The  feparation  of  the  oils  joined  with  the  other  principles  in  diftilla- 
tion  ;  or  their  depuration,  confervation,  and  co7iverJion  into  balfam 
and  rcjin. 

'  1.  /^ILS  fhould  be  feparated  pure  from  all  other  matters,  in  order  to 

\^  '  their  being  juftly  examined  and  preferved,  and  to  fhav/  what  be- 

'  fals  them  in  keeping,     (i.)  This  feparation  is  ufually  performed,   firft  by 

*  the  filtre  :  thus,  cut  a  piece  of  filtring  paper  into  the  form  of  a  conical  bag, 
'  and  fit  it  into  a  clean  glafs  funnel,  ftanding  in  the  neck  of  a  glafs  veflel  ; 
'  then  moiftning  the  paper  well  by  pouring  clean  v/arm  water  upon  it, 
'  pour  in  the  mixture  of  water,  fpirit,  and  oil  ;  the  water,  fpirit,  and 
'  the  fait  diflblved  therein  will  foon   pals  thro',   and  leave  the  oil   behind. 

*  Continue  to  pour  in  more  of  the  mixture,  till  all  be  filtred ;  with  care  to 

*  prevent  the  oil  from  remaining  alone  in  the  filtre,  by  continually  pouring 

*  t)n  more  of  the  mixture  before  all  the  former  water  is  run  through ;  by 

*  which  means  the  oil  alone  will  be  found  in  the  filtre,  and  the  water  efcape. 
'  Then  let  this  oil  be  immediately  poured  out  of  the  filtre  into  a  glafs,  and 
'  kept  feparate.  But,  as  much  of  the  oil  here  fticks  to  the  paper,  the  che- 
'  mifts  have  found  another  method  of  feparation  for  the  dearer  oils.  (2.) 
'  Let  a  glafs  be  procured  with  a  long  cylindrical  neck,  ending  in  a  wide 

*  orifice  -, 
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'  orifice  ;  heat  this  glafs.  and  pour  the  water,  with  its  rich  oil  that  floats  on 

'  the  top,  into  it,  till  the  glafs  be  full  to  the  very  top  ;  then  fuffer  it  to  reft, 

'  and  all  the  oil  will  rife  to  the  neck,  whilft  the  water  remains  below  :  then 

'  pour  off  all  the  oil,  if  pofiible,  into  , another  glafs,  by  gently  inclining  the 

'  vcffel ;  but  if  all  the  oil  does  not  thus  come  away,  pour  as  much  hot  wa- 

'  ter  into  the  neck  as  there  was  oil  poured  off-,  which  v/ater,  finking  below 

'  the  oil,  will  raife  all  the  oil  upwards  into  the  neck  ot  the  glafs,  from 

'  whence  it  may  again  be  poured  off  pure.     And  thus  by  repeating  the  ope* 

'  ration,  all  the  oil  collected  in  the  neck  may  be  thus  feparated,  even  to  a 

'  few  drops,  by  the  means  of  heat,  a  proper  agitation,  and  the  filling  up 

'  of  the  veffel.     (3.)  The  fame  end  is  obtained  by  means  of  a  glafs  called 

'  the  feparating-glafs,  which  is  a  bellied  glafs  that  rifes  with  a  narrow  neck, 

'  but  defcends  in  a  conical  tube  open  at  the  end  ;  the  mixture  being  poured 

'  into  this  glafs,  the  oil  will  rife  together  at  the  top,  alter  which  the  lovver 

'  orifice  being  opened,  the  water  firfl;  runs  out.     When  the  oil   begins  to 

'  come  into   the   narrow  fiem,  the  paiTage  fliould  be  immediately  ftopped  \ 

'  and  now  more  of  the  mixture  being  poured  in  at  the  top,  the  whole  oil 

'  by  degrees   is  coUeflied,  and  the  water  let  go  \  the  oil  at  length  thus  re- 

'  maining  alone  in  the  glafs.     (4.-)  But  if  the  oil  be  fo  ponderous  as  to  fink 

'  in  the  water,   when  the  mixture  is  thus  poured  into  the  feparating-glafs, 

'  the  oil  will  fall  into  the  fiender  fnank,  and  the  water  float  above  ;  fo  that 

'  after  being  fuffered  to  reft,  the  oil  is  firft  tranfmitted  belowr,  till  the  water 

'  begins  to  come  into  the  narrow  part  \  and   thus  again  the  oil  is  obtained 

'  feparate  from   the  water.     (5.)  Laftly,  when  any  water  ftill  continues  to 

'  float  upon  thefe  precious  and  ponderous  oils,  it  ought  to  be  taken  off, 

'  otherv/ife  it  would  render  them   ropy  -,  the  way  to  take  it  off  is  by  a 

'  wreath  of  filtring  .paper,  brought  to  a  fharp  point,  then  dipped  in  water, 

'  fo  as  to  grow  moift  therein  -,  when  being  fqueezed  dry,  and  the  point  ap- 

'  plied  to  the  wa.ter  floating  on  the  furface  of  the  oil,  it  attrafts  the  water 

'  to  itfelf,  and  leaves  the  oil  pure. 

The  ufe. 

1.  The  oils  thus  feparated  are  to  be  put  up  in  fmall  and  clean  glafies, 
cxaftly  fitted  with  glafs  ftoppels,  then  fet  in  a  cold  dry  place,  and  opened 
as  little  as  poffible  -,  left  the  fpirit,  which  gives  the  virtue  and  value  to  the 
oil,  fhould  exhale.  And  if  a  little  perfeft  alcohol  be  mixed  with  moft  of 
thefe  oils,  they  hence  become  thinner  and  fitter  for  ufe  and  keeping,  and  are 
thus  prevented  from  grov/ing  fo  thick  afterwards  as  not  to  drop  frorii  the 
lip  of  the  glafs.  It  alfo  prevents  thefe  oils  from  grov/ing  mucilaginous,  or 
rancid,  as  they  might  otherwife  do  ;  and  even  recovers  them  when  they  be- 
gin to  corrupt. 

2.  But  by  long  keeping,  thefe  oils  acquire  the  thicknefs  of  a  balfam.,  and 
at  laft  harden  into  a  kind  of  rofin  ;  and  this  change  is  eafily  occanoned,  if  tlie 
prefiding  fpirit  exhale,  either  by  opening  the  containing  glafs  too  often,  or 
leaving  it  not  well  ftopped,  efpecially  in  a  hot  and  dry  place  ;  but  fooneft 
ot  all,  if  the  glafa  be  left  open,  for  then  they  become  real  rofins  ;  whence  I 

N  2.  have 
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have  fometimes  fufpefted  that  this  fpirit  is  what  keeps  the  oils  fluid.  I  once 
included  an  extremely  pure  diftilled  oil  in  a  glafs,  and  having  occafion  for  it 
a  year  after,  I  viewed  it,  and  was  furprized  to  find  it  thick  •,  when  ufing 
another  in  its  ftead,  and  letting  the  former  by  again,  it  in  three  or  four  years 
time  became  as  thick  as  turpentine  :  and  hence  it  is  that  bodies,  dipped  in 
dillilled  oil  ot  turpentine,  and  then  fufpended  in  the  air,  where  no  duft  comes 
at  them,  acquire  a  tranfparent  refinous  cafe,  wherein  they  are  excellently 
preferved  for  a  very  long  time  unaltered. 

3.  By  this  means  theretore  the  proper  fpirits  of  vegetables  being  freed  from 
their  grofs  bodies,  and  detained  in  their  tenacious  fulphur,  may  be  long 
prefer\'ed  for  the  neceflary  ufes  ;  and  being  thus  reduced  to  a  fmall  bulk, 
be  carried  into  foreign  countries  without  lofs  of  their  virtue  ;  fo  that  inftead 
of  a  hundred  weight  of  cinnamon,  a  little  bottle  of  its  oil,  containing  all  its 
virtues,  fo  far  as  they  depend  on  its  native  fpirit,  may,  without  incumbrance, 
be  kept  or  exported  in  its  ftead.  And  this  artificial  method  feems  extremely 
natural,  fo  as  but  little  to  alter  or  impair  the  particular  medicinal  virtues  of 
plants,  which  it  thus  collefts  together,  and  renders  extremely  durable  ;  fo 
that  were  it  only  for  this  invention,  and  its  ufes,  chemiftry  might  fufficiently 
recommend  itfelt  to  phyficians. 

4.  But  as  moft  ot  the  efTential  oils  are  very  dear,  it  has  been  ufual  to 
adulterate  them,  firft  by  putting  bruifed  almonds  into  the  ftill,  whereby  the 
oil  of  the  almonds,  coming  to  rife  with  the  boiling  heat,  mixes  itfelf  with  the 
eflential  oils,  and  increafes  their  quantity.  Others  pra6life  this  fallacy,  by 
adding  bruifed  poppy-feeds  in  the  like  manner  (i^).  Others  knowing  that 
thefe  rich  efTential  oils  will  perfedlly  diffolve  in  highly  reftified  fpirit  ot  wine, 
and  thence  become  the  ftronger,  adulterate  them  therewith,  without  leflen- 
ing  but  exalting  their  virtues,  whilft  they  gain  the  difference  between  the 
price  of  the  two  by  this  artifice.  But  the  former  cheat  is  difcovered  by 
the  admbiture  of  hot  water,  which  eafily  feparates  the  lighter  oil  from  the 
heavier  aromatic  kind ;  the  one  thus  rifing  to  the  top,  and  the  other  finking 
to  the  bottom  ;  or  again,  by  the  admixture  of  pure  fpirit  of  wine,  which 
unites  with  the  efTential  oil,  and  not  with  the  other  more  infipid  one  :  and  the 
latter  fallacy  is  detedted  by  mixing  the  adulterated  oil  with  water  -,  for  thus 
the  mixture  growing  white,  this  will  feparate  the  oil  from  the  fpirit  of  wine> 
and  fhew  nearly  in  what  proportion  the  oil  was  adulterated  therewith. 

PROCESS     XXXV. 

'The  vinegar,  fpirit,  two  kinds  of  oil,  rofin  and  colophony,  from.  turpen~ 
tine,  diftilled  bv  the  retort. 

E  have  before  feen,  that  the  native  oils  of  plants  are  neither  fimple 
bodies,  nor  of  a  very  unalterable  nature  ;  and  fome  of  the  preceding 

(12)  There  feems  to  be  fome  confufion  throughout  this  procefs,  and  its  ufes,  arifmg  from  mix- 
ing together  two  different  confiderations  of  effintial  ails,  and  that  of  oils  uiftilled  by  the  re- 
tort :  will  almonds,  or  poppy-fcsds,  yield  any  confidorablc  quantity  of  oil,  by  diftillation  with 
*yater  ? 

experiments 
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experiments  have  difcovered  their  various  principles,  and  the  new  produc- 
tions they  afford  upon  being  changed.  It  feems  therefore  neceffary,  that  we 
farther  proceed  to  examine  thofe  oils  fpontaneoufly  produced  by  nature  from 
the  bodies  of  plants,  and  colle£ted  on  their  outfide,  under  the  nameofbal- 
fam  or  turpentine. 

'.  r.  Take  a  clean  new  glafs  retort  with  a  wide  neck,  and  cut  it  off  iTiort, 
'  fo  that  the  mouth  may  remain  large  and  capacious,  which  is  a  principal 
'  requifice  in  this  operation  ;  then  heat  pure  native  turpentine  in  an  earthen 
'  veffel,  having  a  lip  to  pour  out  at,  by  putting  the  veiTel  into  fcalding  hot 
'  water,  till  the  turpentine  grows  fluid  like  water ;  then  pour  this  melted  tur- 
'  pentine  hot  in  at  the  wide  mouth  of  the  retort,  which  is  firfl;  to  be  ftrong- 
'  ly  heated  to  prevent  its  cracking  as  the  turpentine  is  poured  in.  Let  two 
'  thirds  of  the  retort  be  thus  filled,  and  leave  the  other  third  em.pty ;  then 
'  hold  the  retort,  fo  filled,  with  its  neck  ereil,  till  the  turpentine  fhall  have 
'•  run  quite  dov/n  the  neck  into  the  belly,  if  any  of  it  happen  to  ftick  to 
'  the  neck  in  the  pouring  -,  otherwife  this  grofs  turpentine  would  run  down 
'  into  the  receiver  in  the  diftillation,  and  foul  the  liquor  that  firft  comes  over  : 
'  now  place  the  retort  in  a  iand-furnace,  and  lute  on  a  clean  receiver.  (2.) 
'  Make  a  fire  that  may  heat  the  fand  to  about  100  degrees,  and  carefully 
'  keep  it  at  this  height,  fo  long  as  it  drives  oyer  any  liquor ;  by  which 
'  ip.eans  a  thin  limpid  fluid,  refembling  water,  will  come  over,  and  fall  to 
'  the  bottom  of  the  receiver,  whilft  another  limpid,  thin,  and  oily  liquor 
'  floats  upon  it.  When  nothing  more  rifes  vfith  this  degree  of  fire,  change  the 
'  receiver  ;  the  under  liquor  will  be  found  gratefully  acid,  faline,  aqueous, 
'  mifcible  with  water,  refrefliing  to  the  ftomach,  fpirituous  and  excellently 
'  diuretic.  It  will  make  an  erfervefcence  with  chalk,  depofite  its  acidity 
'  therein,  and  afterwards  diffil  from  it  in  form  of  a  pure  water  :  whence  the 
'  acid  fait,  and  water  firfh  com.e  over  in  this  diftillation.  The  other  liquor, 
'  which  floats  upon^his,  is  a  light,  pure,  thin,  almofl  fpirituous  and  inflam- 
'  mable  oil,  thence  called  the  setherial  oil  of  turpentine,  which  is  fo  pene- 

*  trating  as  to  vanifh  when  rubbed  upon  the  body,  pafs  into  the  blood,   and 

*  foon  communicate  a  violet  fmell  to  the  urine ;  which  is  an  evident  llgn 
'  of  the  power  it  has  to  pais  thro'  all  the  pores.  (3.)  Let  a  proper  receiver 
'  be  now  applied,  and  an  heat  equal  to  that  of  boiling  water,  be  railed  -,  this- 
'  is  done  by  pouring  water  upon  the  fand,  and  heating  it  with  the  fire  un- 
'  derneath  to  2 1 2  degrees  ;  where  it  is  to  be  kept  by  continually  adding  as 
'  much  boiling  water  as  exhales  away.  The  matter  remaining  in  the  retort, 
'  after  the  firft  operation,  is  left  fo  thick  as  to  appear  confiftent  in  the  cold  , 
'  but  now  melts  again,  crackles  betv/een  whiles,  and  again  aftbrds  an  acid 
'  v/ater,  like  the  former,  ^liat  falls  to  the  bottom,  and  an  oil  alfo  like  the 

*  former,  floating  at  the  top,  but  fomewhat  thicker,  and  a  little  yellowifli : 
'  both  of  them  have  nearly  the  fame  virtues  as  m.entioned  above.  (4.)  The 
'  receiver  being  again  changed,  and  the  fire  gradually  encreafeci  up  to 
'  a  ftrong  degree  of  a  fand-heat,  tho'  with  caution  in  the  raifing  it,  there 
'  will  come  over  an  acid,  ponderous,  red  water,  that  runs  feparate  into  the 
"■  bottom  of  the  receiver,  and  a  thick,  red,  penetrating,  tho'  fomewhat  vif- 
'  cous  oil  floating  on  its  top  ;  and  it  is  remarkable,  that  this  acid  water  al- 

'  ways 
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'  ways  continues  to  rife  along  with  the  oil  ;  and  not  the  water  firft  by  itfelf, 
'  and  the  oil  afterwards  :  what  now  remains  in  the  bottom  after  this  laft 
'  diilillation,  proves,  when  cold,  exceeding  red,  hard,  and  brittle.  (5.)  I 
'  have  urged  this  remaining  matter  with  caution,  and  by  flow  degrees,  up  to 
'  the  ftrongeft  heat  that  fand  and  a  fire  of  fupprefllon  v/ould  afford,  and  have 
■'  thus  obtained  red  oil,  fo  thick  and  vifcous,  as  to  referable  turpentine  itfelf, 
'  but  it  v^as  of  a  red  colour,  and  fome  red,  acid,  ponderous  water  ftill  conti- 
'  nucd  to  rife  v/ith  it :  leaving  fcarce  any  thing  behind  at  the  bottom  of  the 
'  retort.  (6.)  There  is  the  greateft  caution  required  in  this  diftillation,  to 
'  prevent  the  glafles  burfting  or  cracking,  whereby  a  denfe,  oily  fume  would 
'  immediately  efcape,  which  readily  takes  fire,  and  cnn  fcarce  be  extinguifh- 
'  ed  ;  whilft  the  fire  is  impetuoufly  hurried  into  the  retort  with  a  flame  that 
'  burfl:  the  veflels  to  pieces  in  a  dangerous  manner.  (7.)  Turpentine  is 
'  otlierwife  commonly  dillilled  into  an  acid  water,  an  a^therial  oil,  or  Ipirit 
'  of  turpentine,  after  this  manner.  Ffll  one  third  of  a  bath-alembic  {a)  with 
'  '  pure  rain-water  ;  and  add  thereto  half  its  weight  of  good  turpentine  ;  then 
■'  fix  on  die  head,  and  ufe  the  worm  and  refrigeratory  ;  thus  difcilling  with 
'  care,  and  a  fire  that  makes  the  matter  gently  boil,  there  comes  over  an 
'  acid  water,  and  a  pure  light  oil  ;  if  the  diftillation  be  continued  fo 
'  long  as  this  oil  continues  to  run,  there  now  remains  behind  a  kind  of 
'  colophony  in  the  flill :  and  it  the  flowers  ol  lavender,  rofcs,  or  other  odo- 
'  riferous  plants  be  here  put  into  the  flill,  the  oil  will  come  over  fragrant 
'  by  this  operation.  Therefore  turpentine  is  refolvable  into  water,  a  faline, 
'  acid  fpirit,  a  volatile  oil,  and  a  more  fixed  colophony.  (8.)  It  is  here 
'.  chiefly  remarkable,  that  the  remainder  proves  fo  much  the  thicker,  redder, 
'  harder,  and  more  brittle,  the  more  water,  acid,  or  volatile  oil  comes  over ; 
'  and  that  even  this  laft  fixed  matter  itfelf  at  length  liquifies,  and  becomes 
'  volatile  with  the  utmoft  violence  of  the  fire:  and  this  acid  water,  being 
'  well  feparated  and  reftified  from  all  its  oil,  perhaps,  affords  the  beft  vege- 
'  table  acid  hitherto  Icnown. 

The  ufe. 

I.  Hence  we  learn  under  what  form  native  oils  refide  in  plants  :  for  firft, 
the  nutrimental  juice  drawn  from  the  earth  feems  to  be  a  fomewhat  tart 
and  aqueous  liquor,  which,  v/hen  received,  gradually  depofites  its  more  unc- 
tuous matter  in  certain  parts  of  the  plant,  and  this  unftuous  matter  after- 
v/ards  uniting  more  of  the  fame  to  itfelf,  by  heat,  maturation,  and  the  af- 
fiftance  of  the  whole  power  of  the  plant,  it  then  appears  in  the  form  of  a 
fat  oil  •,  which  being  driven  outwards,  and  undergoing  the  fame  changes  in 
a  greater  degree,  at  length  conftitutes  a  balfam,  containing  a  water,  a  faline 
acid,  and  undluous  fpirit,  and  different  kinds  of  oil,  all  mixed  together,  yet 
feparable  ;  and  after  the  feparation  of  any  particular  part,  the  balfam  con- 
ftantly  changes  to  a  different  form.  Hence  appears  the  great  difference  of 
native  balfams  in  chirurgical  and  other  medicinal  ufes  :  whilft  they  ait  in 

[<i)  See  the  chapter  of  furnaces,  furnace  the  third. 

their 
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their  own  fubftance,  and  fo  by  means  of  all  their  principles  together,  or 
only  by  means  of  certain,  particular,  feparated  parts.  When  uied  entire, 
and  mixed  with  the  yolk  of  an  egg,  turpentine  becomes  fomewhat  more  fo- 
luble,  and  an  admirable  remedy  for  external  chirurgical  ufes  ;  and  internally, 
it  proves  excellent  in  many  diftempers,  where  it  gives  figns  of  its  extraordi- 
nary virtue  by  its  penetrating  nature,  and  the  violet  fmell  it  communicates  to 
the  urine.  We  have  many  balfams  of  this  kind,  not  differing  fo  much  in 
virtue,  as  in  price  and  place  of  growth,  as  the  Afiatic,  Egyptian^  Hierechuntan, 
Judaic,  Memphitic  balfams,  and  balm  of  Gikad ;  for  thefe  feveral  names  at 
this  day  denote  the  fame  thing  ;  or  a  white  balfam  in  the  form  of  a  liquid 
turpentine,  and  of  a  citron  fmell.  The  American  balfams  are  various,  and 
proceed  from  different  trees,  as  the  balfam  of  Capivi,  which  is  of  extraor- 
dinary virtues  ;  the  balfam  of  Peru,  "Toh,  and  liquid  amber.  The  true  tur- 
pentine proceeds  from  the  turpentine-tree  of  Chio,  the  fir,  the  larch,  and  the 
pine ;  but  all  thefe  kinds  generally  refolve  into  the  fame  principles  by  heat 
and  diftiilation,  change  alike  with  time,  and  produce  the  fame  efFefts. 

2.  We  know  likewife  that  all  the  kinds  we  are  hitherto  acquainted  with, 
contain  an  acid  water,  or  fpirit,  which  is  volatile,  prefervative,  hungry,  or 
eager  and  penetrating,  of  great  medicinal  virtue  and  fragrance  :  this  fpirit. 
eafily  exhales,  and  leaves  the  balfam  deprived  thereof,  and  therefore  lefs 
excellent  ■,  whence  thefe  balf'ams  are  not  the  better  for  keeping. 

3.  The  oils  v/hich  firfh  come  over  are  light,  limpid,  totally  inflammable, 
extremely  penetrating,  bitter,  and  of  great  ufe  in  chirurgery,  as  being  highly- 
anodyne,  reiblving,  and  healing,  when  applied  warm  to  the  membranes,, 
nerves,  or  tendons,  that  are  lacerated,  pricked,  or  cut ;  and  an  immediate, 
and  fafe  ftyptic,  applied  to  the  wounded  veins  or  arteries  in  large  hsemor- 
rhages  ;  as  at  once  defending  the  nerves,  ftopping  putrefaftion,  and  incarn- 
ing.  In  thefe  cafes  it  fhould  be  applied  very  hot  to  the  part ;  and  kept 
thereon  by  a  proper  pledget  and  bandage  {a).  Its  balfamic  or  imbalming 
virtue  is  extraordinary  ;  for  if  the  bodies,  or  parts,  of  any  animals  be  for 
fome  time  fteeped  in  this  liquor,  then  taken  out,  and  awhile  fufpended  in 
the  air,  and  afterwards  dipt  afrelh,  they  at  length  acquire  a  cafe,  under 
which  they  may  be  long  preferved  frpm  putrefaftion  :  but  the  bodies  plunged 
into  this  oil,  Avhilil  contained  in  glaffes,  are  preferved  perfeftly  uncorrupted. 
It  has  however  this  inconvenience,  that  it  gradually  grows  opake  and  thick. 
The  oil  being  ufed  hot  externally,  difcuffes  cold,  vifcid,  and  mucous  tu- 
mours, defends  the  parts  againfi:  cold,  relaxes  and  foftens  them.  When, 
ufed  internally,  it  alfo  proves  aperitive,  heating,  fudorific,  and  diuretic,  com- 
municating a  quick  imeil  of  violets  to  the  urine  :  whence  it  proves  fervice- 
able  in  the  cold  fits  of  intermitting  fevers  ;  and  being  rubbed  along  the  back 
bone,  before  the  cold  fit  is  expeded,  it  will  even  cure  quartans.  It  mufl 
however  be  ufed  v/ith  caution,  becaufe  if  taken  too  largely  it  affefts  the 
head,  occafioning  heat  and  pain  therein,  and  alfo  proves  violently  diuretic, 
and  occafions  an  efFufion  of  the  liquor  of  the  proftrate  glands  and  th.&femen, 
and,   therelore,  if  ufed  with  moderation,  it  excites  venery  :  hence  it  came 

(aj  SezToung'i  Triumphal  Car    of  Tu-pentine, fnntsd  S-thGnAon   1679.   Svo. 
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to  be  recommended  in  the  cure  of  a  venereal  running,  where  it  often  proves 
mifchievous ;  as  being  apt,  when  freely  ufed,  to  inflame  the  parts,  aad 
encreafe  this  diforder. 

4.  The  thicker  oils  that  come  over  in  this  diftillation  are  more  balfamic, 
incarnative,  and  anodyne,  more  penetrating  and  emollient,  and  are  therefore 
ufed  as  ftyptics  iniread  of  the  former  thinner  balfam,  in  hotter  and  more 
inflammatory  conllitutions  ;  in  other  refpefts  they  agree  with  the  former  : 
but  the  laft  thick,  and  vifcous  oil,  is  an  admirable  incarnative,  that  heals 
almofl:  without  fuppuration,  and  a  moil  extraordinary  anodyne.  This  oil 
alfo  makes  fuch  an  effervefcence  with  Glauber's  ftrong  fpirit  of  nitre,  as  often 
to  take  flame. 

5.  What  remains  behind  upon  tlie  diftillation  of  pure  turpentine  with 
water,  or  after  the  firft  oil  and  fpirit  are  drawn  over,  proves  hard,  brittle, 
tranfparant,  and  red  in  the  cold.  If  this  be  gently  melted,  and  any  infeft 
be  dipped  therein,  and  carefully  taken  out  again,  it  will  be  furrounded  with 
a  tranlparent  cafe  like  amber,  thro'  v/hich  the  lubjed:  may  be  commodioufly 
viewed  •,  and  the  whole  may  be  thus  kept  for  a  long  time  beautiful  and  un- 
altered, provided  the  polifh  be  not  obfcured,  as  it  eafily  is,  on  account  of 
the  great  brittlenefs  of  this  refinous  cruft.  But  the  colophony  remaining 
after  the  fecond  diftillation  is  harder  and  redder,  and  eafily  reducible  to  fine 
powder  which  has  little  fmell  or  tafte.  This  is  that  extremely  ufeful  pow- 
der, which  is  fo  advantageoufly  applied  to  the  bare  bones.,  pericfteum,  ten- 
dons or  mufcles,  in  cafe  they  are  either  burnt,  corroded,  bruifed,  cut,  prick- 
ed, or  lacerated  -,  and  affbrds  an  excellent  remedy  in  the  ferous  flux  of  the 
joints,  and  admirably  procures  a  cicatrix  :  in  the  fame  manner  it  takes  down 
the  fungous  excrefcencies  of  ulcers  ;  whence  it  appears,  that  turpentine 
ferves  for  many  chirurgical  purpofes.  But  nothing  is  here  more  extraordi- 
nary than  the  fucceffive  fpontaneous  infpiflation  ot  the  firft  exceeding  thin 
oil,  fo  as  to  recover  the  thicknefs  of  turpentine  again,  and  afterwards  the 
confiftence  of  a  thicker  balfam,  and  at  length  of  a  rofin  ;  tho'  there  is  lefs 
acid  in  thefe  regenerated  rofins,  than  in   the  native. 

6.  Poflibly,  therefore,  the  native,  acid,  volatile  fait  contained  in  this  fat 
unftuous  fubftance,  and  in  the  water,  is  the  fame  fpirit,  which,  in  other 
eflTcntial  oils  conftitutes  the  aromatic  fpirit  -,  for  it  is  fo  lodged  in  the  native 
fat,  as,  together  with  the  water,  to  lye  concealed  under  the  form  of  one 
mixed  body  :  whence  natural  balfams  are  changed  into  oils  upon  lofing 
their  water,  and  their  rofin.  Again,  balfams  are  changed  into  rofins  upon 
lofing  their  water,  acid,  and  oil  ;  whence  this  happens  fpontaneoufly 
with  time  in  the  open  air,  whilft  the  aflion  of  the  fun,  by  diffipating  the 
acid,  the  water,  and  the  thin  oil,  at  length,  thro'  various  degrees,  brings  it  to 
a  rofin.  Whence  oils  in  the  fpring,  are  rofins  in  the  winter,  and  in  autumn 
afford  a  proper  covering  to  trees,  fo  as  to  defend  them  from  cold,  drynefs 
and  froll. 

7.  This  experiment  clearly  fliews,  (i.)  That  the  utmoft  heat  of  the  fun, 
long  continued,  may  gradually  infpiflate  and  change  liquid  oils,  thro'  various 
degrees  of  thicknefs,  up  to  that  of  rofin,  or  colophony.  (2.)  That  the  heat 
of  boiling  water  has  this  effed  fooner  ;  and  by  difcharging  the  oil,  leaves  a 

colophony 
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colophony  behind,  in  four  or  five  hours  time,  whilft  the  exhaling  fume 
proves  an  acid  water,  and  a  fpirit  mixed  among  a  large  quantity  of  oil ;  the 
colophony  remaining  hard  behind.  (3.)  That  this  colophony,  being  urged 
by  an  heat  of  280  degrees,  is  again  refolved  into  an  acid  water,  and  a  red, 
vifcous,  ponderous  oil,  leaving  an  extremely  hard,  tranfparent  colophony 
behind,  of  a  colour  compounded  of  red  and  black,  and  capable  of  endur- 
ing unaltered  for  ages.  But  when  this  itfelf  comes  again  to  be  urged  with 
the  utmoft  violence  of  a  fire  of  fuppreffion,  fo  as  almoft  to  melt  the  glafs, 
its  whole  quantity  is,  by  the  fole  force  of  the  fire,  turned  into  an  oily  liquid 
fubftance,  tho'  fomewhat  vifcous,  without  leaving  any  hard  colophony  be- 
hind. (4.)  Whence  we  learn  both  the  changeable  nature  of  vegetable  oils, 
and  the  furprizing  variety  of  the  a6lion  of  the  fire  upon  them ;  which, 
with  a  certain  degree  of  heat,  infpifiates  thin  oils,  and  brings  them  to  an 
hard  confiftent  mafs,  that  would  always  remain  the  fame ;  tho'  a  greater  degree 
of  fire  again  reduces  it  to  a  liquid  oil,  which  likewife  would  long  continue 
in  this  ftate  ;  but  by  a  repeated  diftillation,  with  a  ftrong  fire,  it  becomes 
totally  liquid,  and  confiderably  thin ;  whence  it  is  certain  that  many  bodies 
owe  their  hardnefs,  and  others  their  fluidity  to  the  fire. 


PROCESS     XXXVI. 

The  ivafer,    vinegar,  fetid  fpirit,  and  butter,  from  ivax,  difilled  by 

the  retort. 

C CERTAIN  balfams  appear,  in  a  very  fmall  quantity,  upon  the  fur- 
i  face  of  the  leaves  of  fome  plants,  where  they  are  infpiffated  by  the 
heat  of  the  fun  •,  as  feems  manifeftly  to  appear  in  roi'emary.  There  are  alfo 
often  found  in  other  plants  certain  very  minute  globules,  rifing  from  the 
open  feminal  tufts  in  the  main  part  of  the  flower  ;  thefe  can  fcarce  be  col- 
lected by  any  human  means,  but  I  have  fometimes  found,  upon  frequently 
cohobating  fpirit  of  wine  upon  rofemary  leaves,  an  unexpefted  and  un- 
grateful tafte  or  fmell  ot  wax,  fouling  the  fpirit,  which  before  was  good ; 
and  upon  viewing  thefe  leaves  with  a  microfcope,  I  thought  I  difcovered 
little  waxy  rifings  of  the  furface,  and  upon  handling  them  confiderably,  I 
evidently  found  wax  gradually  fl:icking  to  my  fingers.  Wax,  therefore, 
appears  to  be  a  certain  fpecies  of  turpentine  which  the  fat  juices  of  plants, 
when  heated  by  the  fun,  fweat  out  upon  the  furface,  or  produce  within  the 
cavities  of  the  flowery  tufts.  This  the  bees  collecSt,  roll  up  into  little  balls, 
and  carry  between  their  hind  feet  to  their  hives,  where  it  is  wrought  into  the 
cells  of  their  combs  -,  and  from  hence,  after  the  honey  is  feparated  from 
the  drofly  parts,  it  is  procured  for  human  ufes.  It  is  generally  yellov/,  and 
not  ungrateful  either  in  tafte  or  fmell ;  it  becomes  hard  and  almoft  brittle 
in  the  cold,  but  grows  foft,  and  diflblves  with  heat. 

Vol.  IL  O  1'he 
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The  procefs. 

'  •  Half  fill  a  glafs  retort  with  fine  wax,  cut  into  pieces  fmall  enough  to 

*  enter  the  wide  mouth  tliereof ;  then  pour  clean  fand  upon  it,  fo  as  to  fill 
'  the  retort,  which  is  now  to  be  gently  warmed  till  the  wax  melts,  and 

*  fufficiently  imbibes  and  mixes  among  the  fand  :  fet  the  retort  in  a  fand 
'  furnace,  apply  a  receiver,  and  diftil  with  a  gradual  fire  :  there  ufually 

*  firft  comes  over  a  little  tartifli  water,  of  a  dii agreeable  fetid  odour,  along 
'  with  a  little  fpirit ;  when  with  the  gentle  heat  of  214  degrees  nothing  more 
'  afcends,  change  the  receiver,  and  raife  the  fire ;  by  which  means  there 
'  will  gradually  arife  a  thin  oil  of  a  whitifh  colour,  and  concrete,  like  butter, 
'  in  the  receiver.  When  this  ceafes,  apply  a  violent  fire  of  fupprefiion, 
'  upon  which  the  whole  body  of  the  wax  will  foon  come  over  into  the 
'  receiver,  and  there  appear  in  a  folid  form,  like  butter  ;  having  loft  the 

*  hard  brittle  nature  of  wax,  and  melting  oily.  So  much  fand  fhould  be 
'  here  mixed  with  the  wax,  as  to  prevent  its  explofive  fwelling,  as  would 

*  otherwife  happen  in  the  boiling.' 

The  ufe. 

It  is  hence  manifeft  that  the  whole  body  of  wax  is  volatile,  with  a  certain 
degree  of  fire,  as  we  before  faw  of  turpentine  -,  in  which  refpedb  therefore 
thefe  fubllances  agree  with  camphire,  tho'  camphire  be  much  more  volatile 
than  the  other  two.  Hence  we  fee  alfo  that  wax,  which  is  wholly  inflam- 
mable, may  exift  in  a  hard  and  almoft  brittle  form  ;  and  when  dilTolved  in 
hot  water,  then  forced  thro'  a  linen  ftrainer,  and  poured  into  fhallow,  metal- 
line moulds,  fo  as  to  form  little  cakes ;  thefe  being  expofed  to  the  open  air 
and  fun,  and  frequently  fprinkled  with  pure  water,  the  wax  is  thus  blanched 
or  whitened  ;  and  tho'  it  now  alfo  wholly  confumes  in  flame,  yet  it  is  almoft 
as  brittle  as  glafs :  fo  as  to  feem  a  very  different  thing  from  oil.  Inflam- 
mable vegetable  oils,  therefore,  may  exift  under  the  various  forms  of  oil, 
balfam,  rofin,  pitch,  dry  tears,  wax  and  butter.  And  hence  we  fee,  the 
fire  can  make  true  liquid  oils  from  bodies,  which  appeared  not  to  be  oils 
before  ;  as  we  evidently  fee  in  the  diftillation  of  colophony  and  wax.  And 
this  converfion  of  wax  into  butter  is  durable;  for  it  does  not  return  to  hard 
wax  again  in  a  very  long  time,  but  conftantly  remains  a  foft  butter,  even  in 
the  greateft  cold.  I  have  kept  this  butter  of  wax  above  twenty  years,  in 
a  glafs  cylindrical  veiTel,  whofe  wide  mouth  was  only  loofely  covered  with 
paper,  yet  in  all  this  time  it  did  not  return  into  wax  •,  whereas  the  moft 
liquid  oil  of  turpendne  foon  grows  thick,  like  thin  turpentine  itfelf;  fo  that 
the  different  effefts  of  fire  upon  the  bare  oily  parts  of  plants  is  furprizing  : 
confequently  no  certain  rules  can  hence  be  laid  down  for  the  aftion  of  fire 
upon  oils.  Camphire,  which  is  a  pure  inflammable  oil,  becomes  camphire 
again,  and  not  a  liquid  oil,  after  being  raifed  by  the  fire.  The  butter  of 
v/ax  thus  prepared  affords  an  extremely  foft  anodyne  unguent,  agreeable  to 
the  nerves,  highly  emollient  and  relaxing,  and  when  rubbed  upon  the  parts 

proves 
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proves  fervlceable  in  contraftions  of  the  limbs,  and  fuccefsfully  preferves 
the  ikin  from  roughnefs,  drynefs,  and  cracls:ing  in  the  cold,  or  the  winter  : 
it  alio  proves  excellent  in  the  iTiarp  pains  of  the  haemorrhoids , 

PROCESS     XXXVII. 

The  butter  of  wax  turned  into  a  liquid  oil,  upon  repeated  dijiillation  hy 

the  retort. 

ELT  the  butter  of  wax,  over  a  gentle  fire,  to  a  liquid  oil,  then  pour 
it  thro'  a  funnel,  firft  well  heated,  into  a  glafs  retort  alfo  v/ell  heat- 
ed before-hand,  fo  as  to  half  fill  the  retort,  with  care  to  prevent  any  of 

*  the  butter  from  fticking  to  the  neck  thereof,  becaufe  in  that  cafe  the  grofs 
'  matter  would  fall  into  the  receiver,  which  fhould  here  be  avoided.  Set 
'  the  retort  in  a  fand  furnace,  lute  on  a  clean  receiver,  and  diftil  cautioufly, 
'  managing  the  fire  fo  that  one  drop  may  follow  another  at  the  diftance  of 

*  fix  feconds  ;  when  nothing  more  comes  over  with  this  degree  ot  heat,  raii'e 
'  the  fire,  and  difbil  as  before,  and  continue  in  this  manner  increafing  the 
'  fire  with  the  fame  caution,  fo  long  as  any  butter  remains  in  the  retort ; 
'  and  by  this  means  all  the  butter  will  come  over,  fcarce  leaving  any  fasces 
'  behind  ;  and  a  thickifh  oil,  not  much  diminifhed  in  quantity,  be  found  in- 
'  ftead  of  butter  in  the  receiver.  If  this  oil  of  wax  be  again  difcilled  in 
'  like  manner,  it  always  becomes  more  liquid,  foft,  tranfparent,  and  thin, 

*  fo  as  at  length  to  refemble  a  fubtile,  limpid  oil :  and  the  oftener  the  diftilla- 

*  tion  is  repeated,  the  more  mild  and  gentle,  yet  the  more  penetrating  the 

*  oil  becomes. 

The  life. 

Hence  it  appears,  that  the  aftion  of  the  fire  more  and  more  attenuates 
certain  oily  bodies  of  plants,  yet  without  rendring  them  acrimonious,  but 
on  the  contrary  always  milder,  tho'  at  the  fame  time  more  penetrating  ;  for 
this  laft  oil  of  wax  is  an  incomparable  remeciy  for  the  difeafes  of  the  nervous 
fapill^  in  the  external  fkin,  and  has  fcarce  its  equal  in  curing  chapt  lips  in 
the  winter,  chapt  nipples  in  the  v/omen  who  give  fuck,  and  in  the  cracking 
of  the  fl<in  of  the  hands  and  fingers,  being  fometimes  gently  anointed  there- 
on. It  is  alfo  ferviceable  in  difcuffing  cold  tumours  arifing  on  the  face  or 
fingers  in  the  winter  ;  and  curing  contrafted  tendons,  and  the  rigidity  of 
the  limbs  thence  arifing  -,  being  ufed  along  with  baths,  fomentations,  and 
motion  •,  for  it  has  a  fingular  virtue  in  thus  reftoring  flexibility  to  the  parts  : 
being  frequently  rubbed  upon  the  abdomen,  it  prevents  cofbivenefs  ;  and  is 
therefore  excellent  in  effeftually  curing  the  difeafes  of  children. 


O2  PROCESS 
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PROCESS  XXXVIII. 

Medicated  elceojaccharums. 

AFTER  the  chemifts  had  juftly  fhewn  phyficians,  the  fpirit  re- 
fiding  in  effential  oils,  contained,  in  a  fmall  volume,  all  the  parti- 
cular virtues  of  the  plant  ;  phyficians  prudently  reflefted,  that  they  hence 
had  an  excellent  inftrument  in  their  art,  but  that  the  uncluous  tenacity  of 
the  oil  ftill  prevented  its  being  ufed  with  fafety,  becaufe  thefe  oils  being 
extremely  fharp,  and  by  their  tenacity  remaining  fixed  to  one  part,  occa- 
Iioned  inflammations.  Hence  they  began  to  think  of  a  method  of  rendring 
thefe  oils  mifcible  with  water,  and  uniformly  conveying  their  entire  virtues 
to  the  places  intended,  and  this  they  found  might  be  etfefted  by  the  means 
of  fugar. 

'  I.  Grind  therefore  an  ounce  of  dry  loaf  fugar  to  an  impalpable  powder, 

*  in  a  glafs  mortar,  with  a  glafs  peftle,  and  by  degrees  add  thereto  a  drachm 
'  of  any  ellential  oil,  or  half  a  drachm,  if  die  oil  be  very  tenacious,  and 
'  continue  rubbing  them  together  till  all  the  oil  be  throughly  mixed,  and 
'  drank  into  the  fugar  -,  the  oil,  in  this  operation,  ufually  diffufes  a  fragrancy 

*  to  a  great  diftance ;  whence  the  operation  fhould  be  performed  quick,  and 

*  the  mortar  be  covered  with  a  cloth  furrounding  the  peftle.  If  a  little 
'  frefh  white  of  egg  be  added  in  the  grinding,  and  mixed  in  with  the  fugar 
'  and  oil,  the  oil  thus  becomes  more  eafily  mifcible,  but  the  mixture  will 
'  not  thus  keep  fo  long  without  turning  rancid.      And  thus  fugar,  which  is 

'  a  pure  foap,  or  a  true  effential  oily  fait,  divides  the  glutinous  tenacity  oF 
'  the  oil,  interpofes  itfelf  betwixt  the  principles  thereof,  unites  them  clofely 
'  with  itfelf,  and  makes  an  extemporaneous  foap ;  which  may  thus  be  com- 

*  modioufly  diluted  with  water  for  medicinal  ufes  ;  for  tho'  this  mixture  is 
'  not  fo  perfeft  as  in  an  a<5tual  foap,  or  true  effential  fait,  yet  it  fufficesfor 
'  ufe :  nor  is  there  reafon  to  apprehend  any  inconvenience  from  the  fugar  in 

*  this  preparation  ;  for  fugar  is  unjuftly  faid  to  be  unwholefom,  as  there  are 
'  no  proofs  extant  thereof.  On  the  contrary,  it  is  a  wonderful  fait  that  per- 
'  fe6tly  mixes  with  water,   and  ferments  therewith  into  wine  •,  and  yet  what 

*  is  again  furprizing,  it  appears  oleaginous,  and  perfeftly  inflammable  in 
*•  the  fire  :  whence  it  is  known  to  coniift  of  oil  and  fait. 

'  2.  If  thefe  eljeofaccharums  be  well  prepared,  dried,  and  put  up  into 
'  clean  glaffes,  exaftly  clofed  with  glafs  ftoppels,  they  may  long  be  pre- 

*  ferved  perfeiSt  •,  and  in  this  manner,  very  effeftual  medicines  might  be  com- 
'  modioufly  carried  from  place  to  place,  and  upon  occafion  be  directly  ufed 
•■  upon  a  journey,  by  adding  a  little  of  the  elasofaccharum  to  a  glafs  of 
'  wine.  An  elaeofaccharum  might  alfo  be  made  by  grinding  an  effential  oil 
'  with  a  fixed  alcaline  fait,  by  which  means  alfo  a  kind  of  foap  is  obtained  5 

*  but  alcalies  thus  defl;roy  the  grateful  properties  of  the  effential  oils,  and 
'  ehaoge  their  natural  taftes  and  odours.     Such  el^ofaccharums  alfo  would 

*  prefently  refoive  in  the  air,  and  thence  be  eafily  altered.     By  the  former 

'  method. 
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*  method,  therefore,  phyficians  may  prepare  an  excellent  medicine,  rich  in 

*  virtues  :    for  if  the  elEeofaccharum  of  mint  be  difTolved  in  diftilled  mint 

*  water,  then  ftrengthened  with  the  addition  of  the  fpirit  of  mint,  and  the 

*  mixture  fweetned  with  the  fyrup  of  the  fame  plant,  the  whole  virtues  of 

*  mint  may  thus  be  obtained.' 

The  ufe. 

Hence  appears  the  faponaceous  property  of  fugar,  which  fits  it  for  break- 
ing and  dividing  the  bodies  of  oils,  as  if  they  were  in  a  manner  fermented 
with  fugar  •,  and  at  the  fame  time  it  does  not  diminifh,  but  rather  improves 
the  particular  virtues  of  thefe  oils  :  whence  the  ancients,  who  were  unac- 
quainted with  fugar,  mixed  oils  with  honey  for  the  like  purpofe.  And  hence 
we  learn  the  virtue  of  fugar  in  the  body,  where  being  diluted  with  the  na- 
tural juices,  it  affords  a  faponaceous  lixivium,  which,  by  the  force  of  circu- 
lation, diflblves  unftuous  and  vifcous  matters  :  whence  it  does  not  generate 
but  diffolve  phlegm,  nor  increafe  the  bile,  nor  turn  into  it,  but  opens, 
thins,  and  divides  it  ;  tho'  by  difTolving  the  oils  too  much,  it  may  occafion 
kannefs,  as  by  attenuating  too  much  it  produces  a  weaknefs  and  relaxation  of 
the  parts,  and  is  therefore  often  found  hurtful  in  the  rickets  and  the  fcurvy. 
In  the  mean  time,  this  produftion  of  nature  and  art  is,  as  we  above  obferved, 
very  fingular  and  extraordinary  •,  for  it  entirely  dilTolves  in  water,  melts  in  the 
fire,  fhoots  like  a  perfect  fait  into  perfedl  crylials,  is  manifeftly  fixt,  and  if  di- 
ftilled in  clofe  veffels,  affords  an  acid  penetrating  fpirit.  In  an  open  fire  it  be- 
comes wholly  inflammable  •,  it  is  fermentable,  and  thus  convertible  into  ftrong 
wine,  that  will  afford  alcohol  ;  and  laflly,  it  may  be  converted  into  Iharp  vine- 
gar. If  it  be  called  a  fait,  we  may  afk  how  it  comes  to  be  inflammable  in 
the  fire  -,  if  an  oil,  how  it  comes  to  cryftallize  ;  if  an  efTential  fait,  how  it 
comes  to  ferment :  fo  that,  perhaps,  in  all  nature  there  is  no  other  body 
found  in  which  all  thefe  properties  confpire  .' 

PROCESS    XXXIX. 

Medicated  liquors,  made  by  means  of  many  of  the  preceding  proceffes^ 

TH  E  prefent  and  preceding  procefs  are  principally  of  ufe  to  phyficians, 
who  apply  the  known  virtues  of  plants  to  the  body. 
'  Take  therefore  a  drachm  of  any  eteofaccharum,  and  two  drachms  of 
'  the  medicated  fait  of  Tachcnius,  grind  them  together  flrongly,  and  for  a 
'  confiderable  time,  in  a  glafs  mortar,  till  they  become  throughly  mixed ;  then. 
'  add  fix  ounces  of  the  cohobated  diftilled  water  of  the  fame  plant,  from 
^  whence  the  elsofaccharum  v\ras  m.ade  ;  and  if  a  fyrup  of  the  fam.e  plant  be 
'  kept  in  the  fhops,  a  little  thereof  may  alfo  be  added  :  and  thus  in  a  fmall 

*  compafs  the  virtue  of  a  plant  may  be  collefted  together  for  medicinal  ufe, 
'  and  ad  according  to  its  own  nature  in  the  body.  The  fait  of  Tachn.ius 
'  will  nftt  here  communicate  any  virtue  foreign  to  the  defign,  tho'  prepared 

*■  from. 
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'  from  a  different  plant  •,  for  as  we  have  fhewn  from  the  hiftory  of  that  falc, 
'  the  particular  virtue  of  plants  does  not  refide  in  this,  but  in  their  effential 

*  oil)  and  the  fait  itfelf  rather  in  the  common  matter  of  the  plant.     If  a  per- 
..■*  fon,  therefore,  for  making  this  medicated  liquor  from  cinnamon,  lliould 

'  add  the  fait  obtained  from   burnt  cinnamon,  he  would  lofe  more  of  the 
'  fpice,  or  more  labour,  than  the  virtue  of  the  liquor  would  anfwer.' 

By  this  means  the  proper  virtues  of  every  plant  are  obtained  concen- 
trated, becaufe  the  elementary  water  is  the  fame  in  all  plants,  and  therefore 
.does  not  alter  their  effefts  ;  the  fait  alfo  lofes  its  own  nature  in  the  burning, 
fcarce  retaining  more  than  the  common  one,  and  therefore  proves  of  the  fame 
virtues,  whatever  be  the  plant  that  afforded  it  :  fo  that  all  the  peculiar  vir- 
tue of  a  pla_nt  remains  in  its  prefiding  fpirit,  which  is  here  feparated  and 
lodged  in  the  oil  ;  whence  this  preparation  is  extremely  commodious,  eiE- 
cacious  and  ufeful,  if  the  medicinal  virtue  of  the  plant  be  previoufly  well 
known  j  for  thus  we  obtain  a  certain,  tho'  indeed  a  lefs  perfeft  kind  of  fa- 
ponaceous,  oily  effential  fait  of  the  plant,  than  that  in  which  the  excellent 
Helmont  places  nearly  all  the  efficacy  of  medicines.  By  intimately  mixing  thefe 
oils  with  their  lalts  in  a  compound  form,  with  a  fecret  circulation,  we  obtain 
a  fecret  fuccedaneum  for  the  alcaheft  ;  and  again  a  fuccedaneum  even  for  the 
alcaheil  o{  Helmont.,  is  obtained  in  thefe  mixtures. 

The  life. 

The  dofe  of  thefe  medicated  liquors  is  principally  determined  from  the 
power  of  the  oil  employed  in  them  ;  the  time  for  giving  them  is  chiefly 
when  the  ftomach  is  empty,  and  according  to  the  nature  ot  the  diftemper. 
For  example,  a  fimple  tertian  fever,  very  cold  in  the  beginning,  is  to  be 
cured  after  this  manner.  Two  hours  before  the  fit  is  expedled,  let  the  pati- 
ent ufe  a  warm  bath  to  his  legs  and  feet,  till  he  grows  moderately  hot,  and 
afterwards  take  every  quarter  of  an  hour,  half  an  ounce  of  the  medicated  li- 
quor, prepared  from  the  water,  oil,  and  fait  of  wormwood  ;  then  let  the 
feet  and  legs  be  well  rubbed,  and  the  whole  regimen  be  continued  till  two 
hours  after  the  fit  was  expefted.  And  by  this  means  all  thefe  cafes  are 
generally  cured  with  eafe  and  fafety,  even  in  old  age,  unlefs  there  be  any 
fcirrhofity  or  fuppuration  attending.  So  again,  in  the  cafe  of  worms,  a  like 
preparation  from  tanfey  being  given  for  fome  time  upon  an  empty  ftomach, 
proA'es  excellent :  but  here,  inftead  of  the  fait  of  tanfey,  which  is  fcarce, 
the  fait  of  wormwood  may  be  employed.  Underftand  the  like  in  other 
cafes. 

PROCESS     XL. 

"Odoriferous   balfams  artificially  prepared  from  dijlilled  oils.,  wax  and 

pomatum. 

*  I.  rir^AKE  an  ounce  of  perfectly  pure  pomatum,  melt  it  in  a  china 

X   '  veflel  over  a  foft  gentle  fire,  then  gradually  add  a  drachm  of  white 

wax. 
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'  wax,  fine  iliaved ;  and  after  the  two  are  well  mixed,  remove  the  vefTei, 
'  and  when  they  begin  to  thicken,  drop  in  a  drachm  of  eflential  oil,  keeping 
'  the  whoie  conftantly  ftirring,  that  it  may  perfeftly  mix ;  after  which  fet 
'  the  containing  vefTel  in  cold  Avater,  where  growing  immediately  cold,  it 

*  may  keep  in  the  oil  and  Ipirit.     When  the  balfam  is  throughly  cold,  di- 

*  reftly  put  it  up  into  boxes  of  lead,  or  pewter  -,  which  being  clofe  flopped, 
'  it  may  thus  be  prefei-ved  perfeft  for  years.  Inftead  of  pomatum  and  wax, 
'  the  exprefs'd  oil  of  nutmeg  may  be  here  ufed,  after  it  has  been  waflied 
'  fo  long  in  water  as  to  become  white,  taftelefs,  inodorous  and  pure  ;  for 
'  this  is  the  common  way  of  preparing  thefe  balfams.  If  they  are  defired 
'  of  a  grateful  colour,  this  may  be  eafily  given  them  by  the  addition  of  a 
'  little  pigment.  Thus,  for  inftance,  a  fcruple  of  cochineal,  reduced  to  fine 
'  powder,  will  tinge  an  ounce  of  the  balfam  of  a  pleafing  purple  ;  or  the 
'  fame  quantity  of  the  infpiffated  juice  of  buckthorn  of  a  green;  a  little 
'  native  cinnabar  ground  fine  will  turn  it  of  a  fcarlet  •,  fine  turmerick  of  a 
'  yellow ;  or  a  little  fmalt  of  a  blue.  Any  of  thefe  pigments  therefore  may 
'  be  ufed  at  pleafure,  provided  they  have  no  ungrateful  odour,  or  pernici- 
'  ous  property.' 

The  ufe. 

As  thefe  balfams  are  prepared  in  the  way  of  rich  perfumes  ;  and  in 
order  to  raife  the  languid  fpirits,  the  noblefl:  oils,  either  feparate  or  artifi- 
cially mixed,  fhould  be  ufed  therein  :  and  the  principal  of  this  kind  are 
thofe  of  baulm,  calamus  aromaticus,  cinnamon,  cedar,  citron,  cloves,  jafmin, 
lavender,  white  lilies,  marjoram,  mace,  nutmeg,  origanum,  oranges,  both 
thofe  of  China  and  Seville,  rofes,  rhodium,  yellow  fanders  :  to  which  we  add 
balfam  of  Peru,  and  balm  of  Gilead ;  thefe  two  being  fpontaneoufiy  fragrant 
without  diftillation.  The  other  oils  fit  for  making  thefe  balfams  are  eafily 
prepared  extempore. 

PROCESS     XLI. 

All  meal  and  ?nalt  afford  an  unaBive  liquor,  by  diftillation  with  water. 

IX  any  kind  of  meal  into  a  thin  pappy  confiftence  with  water,  and 
'  difl:il  it  in  a  clean  glafs  with  a  gentle  fire,  fo  as  to  prevent  any 
'  empyreuma;  whereby  an  indolent  water  will  be  obtained,  without  any 
'  inflammable  Ipirit  :  then  take  the  meal  of  malt,  which  we  fliall  foon  de- 
'  fcribe,  mix  this  in  the  fame  manner,  and  diftil  it  with  water ;  whereby 
'  again  there  will  be  obtained  a  fpiridefs  liquor,  which,  as  well  as  the  for- 
'  mer,  contains  nothing  that  is  acid,  alcaline,  oily,  or  fpirituous  :  or  if  crude 
'  meal  and  malt  be  mixed  together  in  water  and  then  diftilled,  the  pro- 

*  duce  will  be  the  fame. 

The  ufe. 

Hence  it  appears  that  no  inflammable  fpirits  exifl:  in  mealy  vegetables  be- 
fore fermentation,  not  even  after  the  opeiation  of  malting,  which  is  a  kind 

*  '  of 
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of  dry  fermentation.  Neither  does  any  nutrimental  matter  here  rife  with 
the  water,  whofe  vapour  forms  drops  like  dew  upon  the  glafs  ftill-head, 
without  running  down  in  veins  ;  the  hquor  alfo  quenches  fire,  and  when 
drank  proves  neither  heating,  nor  inebriating,  no  more  than  i-efrefhing, 
or  nourifhing.  And  the  procefs  holds  of  all  meal,  whether  from  grain  or 
pulfe. 

PROCESS     XLII. 

Honey  dijfohed  in  water  affords,  by  dijlillation,  a  water  impregnated 
only  with  the  Jmell  of  honey. 

'  '  I  'AKE  one  part  of  pure  and  perfe6b  native  honey,  and  fix  parts  of 
\  '  pure  rain  water,  mix  them  well  together,  and  diftil  them  in  a 
*  glafs  veffel  with  a  moderate  fire  -,  the  rifing  vapour  coUedts  in  watery 
'  drops  fcattered  upon  the  infide  of  the  alembic-head,  without  running 
'  down  in  rivulets,  tho'  two  thirds  of  the  water  be  thus  drawn  off:  nor 
'  has  this  water  any  vinous  odour  ;  but  only  that  of  the  honey,  which 
'  often  retains  the  fragrance  of  the  flowers,  whence  the  bees  colle£led  it. 
'  All  the  water,  which  thus  comes  over,  quenches  fire,  and  upon  drinking 
'  proves  very  infipid,  without  heating,  or  inebriating. 

The  ufe. 

Hence  we  learn  that  even  the  moft  elaborated  juices  of  plants  produced 
and  perfe<5led  in  the  cells  of  flowers,  and  thence  collefted  by  the  bees, 
contain  nothing  at  all  of  that  fpirit  which  they  afterwards  yield  by  fer- 
mentation. Whence  we  clearly  fee  that  the  aftion  of  the  fun  upon  the  juices 
of  plants,  fo  long  as  they  remain  therein,  can  never  produce  the  requifite 
effeft  of  a  true  fermentation ;  and  confequently  that  pure  honey  has  not  any 
heating,  drying,  or  conftringing  virtue,  but  only  one  that  is  attenuating, 
detergent,  relaxing,  ftimulating,  and  faponaceous  :  whence  it  has  excellent 
eflfefts  both  in  chirurgical  and  internal  cafes.  And  for  this  reafon,  fcarce 
any  thing  was  more  celebrated  by  the  ancient  phyficians  than  hydromel, 
or  a  mixture  of  honey  and  water ;  as  being  attenuating,  aperitive,  purgative, 
and  ftimulating,  yet  without  heat :  our  honey-water,  however,  diftilled  in  a 
balneum  maria.,  receives  a  certain  virtue  from  the  fpirits  of  the  flowers  lodg- 
ed in  the  honey,  and  thence  is  accounted  extremely  ufeful  in  the  way  of 
collyrium^  and  fomentation,  applied  in  inflammations  or  obfliiuclions  of  the 
eyes  ;  as  beirig  in  fome  meafure  the  waters  of  the  flowers  that  afforded 
the  honey.  Our  prefent  procefs  likewife  holds  in  certain  trefh  exprefs'd  and 
infpifl!ated  juices  of  plants,  as  of  manna,  the  pulp  of  caflia,  fugar  and  tama- 
rinds, v/hich  alfo,  when  mixed  with  water,  and  treated  in  the  fame  man- 
ner, afford  no  vinous  fpirit.  And  the  fame  holds  of  other  thinner  juices, 
as  thofe  of  berries,  fummer-fruits,  the  birch,  the  vine,  l^c.  which,  alfo, 
upon  diftillation,  aiioid  no  inflammable  fpirit ;  fo  that  the  procefs  is  uni- 
verfal. 

The 
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The  Hijiory  of  Fermentation. 

There  is  fcarce  any  thing  more  confiderable  in  natural  hiftory,  more 
common,  or  ordinary,  in  life,  or  more  frequent  in  chemiftry  than  fermenta- 
tion ;  fo  that  we  may  fay,  with  the  excellent  Bellini,  that  all  things  are  full  of 
ferments.  Efpecially  the  chemifts  may  fay  this  ;  and  Helmont  affirms,  that 
the  virtue  of  ferments  is  the  fole  caufe  of  almoft  every  tranfmutation  :  but 
talking  too  much  in  the  general  begets  confufion  ;  for  if  every  change  pro- 
ceeded from  fermentation,  then  that  word  would  be  no  more  limited  than 
the  word  change ;  whence  the  true  difference  of  terms  would  be  lofl.  Hence 
fome  men  of  eminence  have  juftly  complained  of  this  confufion,  and  long 
wifhed  for  a  diflinft  treatife  upon  the  fubjeft,  which  I  Ihall  here  endeavour 
to  give. 

I .  By  the  word  fermentation,  I  underfland  an  intefline  motion  excited  in 
vegetables,  whereby  they  are  fo  changed,  that  the  liquor  firft  rifing  from 
them,  by  the  force  of  fire  in  diftillation,  is  either  fharp,  mifcible  with  water, 
of  a  hot  aromatic  tafte,  inflammable  in  the  fire  like  oil,  thin  and  volatile ; 
or  elfe  fharp,  acid,  capable  of  extinguifhing  fire  and  flame,  lefs  volatile  and 
thin.  This  definition  limits  the  term  for  fermentation  -,  fo  as  to  compre- 
hend whatever  occurs  in  a  real  fermentation,  without  fufFering  the  word  to 
be  applied  to  any  thing  elfe,  which  it  lefs  juftly  fuits.  There  is  at  once  an 
inteftine  motion  in  the  whole  mafs  and  all  its  parts,  in  every  fermentation, 
fo  long  as  it  continues  :  I  call  it  inteftine,  becaufe  it  is  chiefly  excited  by  the 
internal  principles  contained  in  the  vegetable.  I  allow  there  is  fomewhat 
here  required,  but  tliis  would  not  excite  a  true  fermentation  in  the  body,, 
unlefs  there  was  a  difpofition  thereto  in  the  fubjedl.  For  pure  water,  fpi 
rits,  oils,  or  falts,  being  kept  in  the  fame  heat,  would  never  run  into  fer 
mentation.  I  fay  this  inteftine  motion  can  be  excited  in  vegetables  only, 
becaufe  there  has  hitherto  appeared  no  inftance  of  fermentation  in  animals  ; 
unlefs  where  the  animal  had  taken  in  vegetables,  and  not  wholly  converted 
them  into  its  own  nature  ;  and  for  minerals  I  do  not  remember  that  any  fer- 
mentative motion  has  been  obferved  therein,  tho'  I  know  that  fome  very 
eminent  authors  write  as  if  there  had.  It  is  the  office  of  reafon  to  diftinguifh 
juftly,  and  therefore  I  ought  to  define  this  operation  from  its  effed:  ^  becaufe 
a  true  and  perfeft  fermentation  always  terminates  in  the  production  of  a 
fpirit,  or  an  acid,  as  we  have  defcribed  them.  That  there  may  be  fome 
ifTue  out  of  this  confufion,  I  would  afk  all  the  more  prudent  chemifts,  whe- 
ther that  aftion  of  vegetables,  here  defcribed,  is  not  termed  fermentation .''  They 
feem  all  to  allow  it.  I  would  again  afk,  whether  therefore  the  law  of  di- 
flindinefs  and  order  does  not  direct  all  thofe  aftions,  which  produce  not  thefe 
effefts,  to  be  called  by  fome  other  name  ?  I  think  reafon  declares  for  it  •, 
and  therefore  tho'  putrefadtion  be  an  intefline  motion  in  vegetables,  yet,  as  it 
affords  putrid  oils,  and  fetid  volatile,  alcaline  falts  for  its  lafl  effed,  I  will 
throughly  diftinguifh  this  operation  from  fermentation.  So  the  putrefadion 
of  the  animal  juices  is  alfo  a  true  inteftine  motion,  yet  never  produces  acids, 
or  inflammable  fpirits,  but  the  matter  of  phofphorus,  and  therefore  differs 
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entirely  from  fermentation  •,  for  if  it  does  not  produce  an  inflammable  or 
acid  fpirit,  I  fliall  avoid  calling  it  fermentation  for  fear  of  confufion.  No 
more  can  the  various  effervefcences,  which  we  ftiall  hereafter  explain,  be  juft- 
ly  efteemed  as  fermentation,  tho'  thefe  alfo  are  inteftine  motions,  and  often 
happen  in  pure  vegetable  fubjedts,  as  in  ftrong  vinegar,  and  fixed  alcaline 
fait. 

2.  Any  fermented  vegetable  liquor,  that  by  diftillation  firft  affords  an  in- 
flammable ipirit,  capable  of  mixing  with  water,  I  call  wine,  from  whatever 
vegetable  fubjeft  it  is  procured.  And  again,  every  vegetable  liquor  fo  fer- 
mented, as,  in  its  firft  diftillation,  to  afford  an  acid  liquor,  capable  of  extin- 
guifhing  fire,  I  call  vinegar,  from  whatever  fubjeft  it  was  produced  :  fo  that 
the  effed  of  a  perfeft  fermentation  will  be  either  zvine,  or  vinegar  {a). 

3.  I  call  that  a  fermentable  body,  which  may  be  fo  changed  by  the  a£tion 
*  Sec  §.  I.  above  defcribed  *,  as  thence  to  produce  either  wine,  or  vinegar  -f.  And  as 
f  See  §.  2.     this  was  never  found  to  happen  in  other  than  the  vegetable  kingdom,  hence 

I  am  obliged  to  acknowledge,  that  vegetables  alone  are  fermentable  ;  and  yet 
it  will  appear  that  all  vegetables  are  not  fermentable. 

4.  I  call  that  body  a/fr»2i?«/^,  which,  when  intimately  mixed  with  a  fer- 

I  ?ee  §.  3.     menting  vegetable  :^,    excites,    encreafes,    and  promotes   the  fermentation 

II  See  §.  I.     above  defcribed  ||  :  whence  it  appears  that  all  ferments  are  of  the  vegetable 

kind. 

5.  The  fermenting  vegetables  are  extremely  various  -,  and  are  therefore  to 
be  diftributed  into  fo  many  claffes,  as  they  require  different  methods  of  fer- 
menting ;  for  we  Hiould  neither  ufe  more  nor  lefs  ot  fuch  :  thus  as  rye  requires 
one  treatment  for  the  making  of  wine,  and  a  frelh  exprefs'd  juice  of  grapes 
another  -,  thefe  two  fermentable  bodies  muft  be  diftinguifhed  into  two  clafles. 
On  the  other  hand,  as  wheat,  oates,  and  barley,  require  the  fame  treatment 
as  rye,  thefe  are  not  to  be  diftinguiflied  between,  but  all  reduced  to  one  and 
the  fame  clafs.  In  the  mean  while  we  muft  obferve,  that  not  all  vegetables, 
but  only  certain  kinds,  are  fit. for  fermentation  ;  for  thofe  above  fet  down, 
under  our  thirty-third  procefs,  abound  with  a  copious,  native,  alcaline  fait, 
or  elfe  are  eafily  changed  into  it,  and  are  therefore  indifpofed  to  ferment,  and 
apt  to  putrify.  This  I  found  by  experience  in  onions  and  rape,  from  whence, 
when  I  firft  applied  to  chemiftry,  I  hoped  to  have  obtained  by  fermentation 
a  ipirit  ferviceable  for  the  ftone,  but  was  fruftrated  in  my  expeftation  ;  for 
an  alcaline,  fetid,  volatile  fait,  and  a  fimilar  fpirit  are  afforded  by  thefe  fub-" 
je6ls,  rather  than  one  of  the  inflammable  kind.  Hence  all  fermentable  bo- 
dies may  undergo  putrefadion,  but  not  all  putrefiable  bodies  undergo  fer- 

[a)  The  difference  here  laid   down  is  arbi-  another  fpecies  of  fermentation,  called  putre- 

trary  ;  and,  perhaps,  the  author  by  admitting  fafti've,  as  that  which  produces  vinegar  is  call- 

'ui/iegar,  as  well  as  ^vine,  for  the  criterion  of  ed  acetous,    or  that   which  produces  inflam- 

fermentation,  has  in  fome  meafure  defeated  his  mable  fpirit  is  called  vinous  ?  Certainly  this 

own    intention   of  limiting    this   operation  :  fubjeft  requires    accuracy,    and  an    extenfive 

might  not    any   one  with   as    much    reafon  knowledge  of  phyfical  elFefts,  before  it  can 

add,  that  the  affording  of  a  volatile  fait  for  be  juftly  fettled, 
the  firft  thing  in  diftillation,  is  the  effect  of 

mentation  • 
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nentation  :  fo  that  in  this  reipeft  there  is  a  great  difference  between  vege- 
tables, as  may  be  feen  above  in  our  thirty  fecond,  and  thirty  third  pro- 
ceires. 

6.  Thefe  things  being  carefully  obferved,  we  may  range  under  the  firfl 
clafs  of  fermentable  bodies  all  thofe  leeds,  which,  when  ripe  and  dry,  may 
be  ground  into  a  fine  meal,  not  an  unftuous  pafte  -,  and  to  thefe  we  may 
add  the  feeds,  which,  tho'  they  abound  with  oil,  yet  may  be  fo  changed  by 
art,  as  to  be  afterwards  reducible  to  a  lefs  un£luous  meal.  We  muft  there- 
fore fubdivide  thefe  mealy  vegetables  into  three  forts,  viz.  (i.)  The  ripe 
feeds,  tfulmiferous,  growing  in  ears,  and  having  a  grafly  leaf,  ufuaily  called 
grain,  fuch  as  barley,  buck-wheat,  millet,  oats,  rice,  rye,  wheat,  (Sc.  and 
other  feeds,  on  account  of  their  affinity,  as  flajc-feed,  canary-feed,  the  feeds 
of  cucumbers,  melons,  pompions,  lettice,  iSc.  (2.)  The  feveral  feeds  of 
pulfe,  as  beans,  cammoc-feed,  French  beans,  heath-beans,  lentils,  lupines, 
peafe,  cicers,  tares  ;  with  the  mealy  feeds  of  all  other  podded  vegetables, 
which  bear  a  papillinaceous  flower.  (3.)  All  the  nuts,  not  over  oily  •,  as 
the  almond,  chefnur,  cocoa-nut,  hazel-nut,  horfe-chefnut,  piftacho,  walnut, 
(£c.  which  if  too  rich  in  oil  are  firfl  in  fome  meafure  to  be  deprived  thereof, 
as  they  may  be  by  fprouting  and  torrifaftion. 

7.  The  fecond  clafs  of  fermentable  bodies  contains  all  the  pulpy  fum- 
mer's  fruits,  abounding  with  ripe,  tgrtifh,  and  fweet  juice  ;  fuch  as  apples, 
apricocks,  barberries,  citrons,  cherries,  currants,  elder-berries,  goofberries, 
grapes,  lemons,  medlers,  mulberries,  oranges,  pears,  peaches,  plums,  rafber- 
ries,  fervices,  i^c.  provided  they  tend  not  to  a  fetid  alcaline  putrefaftion. 

8.  The  third  clafs,  contains  the  fucculent  herbs,  and  all  their  parts,  as 
flowers,  leaves,  roots,  and  ftalks,  provided  they  rather  incline  to  acidity^ 
than  putrefaftion  :  whence  thofe  exhibited  under  the  thirty  third  procefs  are 
here  to  be  excepted. 

9.  The  fourth  clafs  contains  the  frefli  exprefs'd,  and  native  juices  of  plants, 
efpecially  of  their  fruits  above  fet  down* :  to  which  may  be  added  all  the  *  See  §.  7. 
juices  which  diflil  from  certain  trees,  when  wounded,  efpecially  in  the  fpring, 

as  the  birch,  the  walnut,  and  the  vine  -,  for  all  thefe  juices  generally  run 
into  fpontaneous  fermentation,  and  then  almofl  change  their  nature  ;  and 
thus  alter  from  cooling,  acid,  and  flimulating,  to  heating,  inebriating,  and 
vinous.  The  elder  Helmont  recommends  the  water  flowing  by  incifion  from 
the  birch  tree,  as  a  fecret  againft  the  Hone,  if  ufed  frefh,  or  after  being  kept 
perfeft  :  Mr.  Boyle  confirms  the  obfervation  by  the  experience  of  himfelf, 
and  others ;  but  found  it  had  this  virtue  whilft  it  remained  recerjt,becaufe 
its  nature  was  quite  changed  after  fermentation. 

10.  The  fifth  clafs  again  contains  thofe  vegetable  juices,  which  are  form- 
ed and  infpiffated  by  naUire,  into  a  certain  faponaceous  fubftance,  confifting 
of  faline  and  oily  parts  ;  as  honey,  the  pulp  of  caiTia,  manna,  fugar,  and  all 
the  other  fpecies  of  thefe  juices,  which  are  not  balfamic,  gummy,  refinous, 
or  undluous. 

1 1.  I  have  forne  doubt_  about  making  a  fixth  clafs  of  river  waters ;.  thefe 
indeed  feem  to  be  common  lixiviums,  impregnated  with  all  kinds  of  vege- 
tables that  fall  into,  and  refolve  therein,  and  thus  at  length  become  inti- 

P  2  mately 
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mately  mixed.  So  likewife  frefli  fermenting  vegetable  liquors  are  difcharged 
into  the  drains  and  fluices  of  populous  cities.  If  fuch  waters,  therefore,  be 
put  into  cafks,  which  before  contained  beer,  wine,  or  vinegar,  they  may 
here  for  a  long  while  conceal  much  fpirit,  and  afterwards  coming  under  the 
equator,  or  into  the  torrid  zones,  and  feeling  a  great  heat,  they  may  be 
.  thus  raifed  into  a  kind  of  fermentation  ((3).  And  under  thefe  fix  claffes,  I 
judge,  that  all  the  bodies  capable  of  fermentation  may  be  ranged,  provided 
each  be  treated  in  the  method  it  requires. 

12.  There  are  certain  phyfical  conditions  requifite,  to  render  the  fubjefts 
of  the  five  former  clafles  the  fitter  for  fermentation,  viz.  (i.)  A  perfed:  de- 
gree of  maturity,  fuitable  to  each  kind  ;  for  all  feeds  and  fruits  which  are  fo 
perfeft,  as  when  fown  in  fertile  ground  at  a  proper  feafon,  and  in  a  proper 
climate,  to  produce  a  plant  of  their  own  fpecies,  are  fit  for  this  operation  ; 
but  when  they  are  crude,  auftere  and  watery,  they  are  lefs  difpofed  thereto. 
Thus  the  immature  and  aufliere  juice  of  grapes  does  not  readily  ferment, 
but  the  juice  of  ripe  grapes  prefently  runs  into  fermentation ;  and  the  fame 
generally  happens  in  other  fubjefts.  (2.)  Another  requifite  to  fermentation 
is  a  moderate  proportion  of  oil ;  for  fat  fubjefts  rather  grow  rancid  than 
ferment,  yet  if  entirely  deprived  of  oil,  they  are  thus  alfo  unfitted  for  fer- 
mentation. Thus  bruifed  almonds,  which  are  rich  in  oil,  will  fcarce  fer- 
ment •,  but  may  be  made  fermentable  by  grinding  them  well  into  an  emul- 
fion,  with  a  large  proportion  of  water  :  fo  again,  when  they  are  fteeped  with 
water,  then  made  to  fprout,  their  oily  part  is  thus  much  leflened,  and  they 
made  fitter  for  this  operation.  (3.)  The  fubjefb  muft  not  be  too  auftere  or 
aftringent,  for  then  it  would  ferment  with  difficulty-.  Thus  the  juices  of 
biftort,  tormentil,  (dc.  will  fcarce  undergo  this  operation.  (4.)  Solubility 
in  water  is  a  principal  requifite  in  a  fermentable  fubjedt.  Thus  barks,  roots, 
and  woods,  fo  long  as  they  retain  this  form,  do  not  ferment ;  but  their 
exprefled  juices,  now  made  capable  of  mixing  with  water,  readily  enter  into- 
fermentation. 

13.  The  principal  ferments  are  thefe,  (i.)  All  thofe  things  which  of  their 
own  nature  are  greatly  difpofed  to  ferment,  fo  as  immediately  to  begin  this 
operation  without  any  other  ferment ;  fuch  as  particularly  the  juices  of  ripe 
fummer  fruits,  which  are  fo  ftrongly  difpofed  to  ferment,  as  fcarce  to  be 
kept  quiet  without  the  help  of  things  that  prevent  fermentation.  So  like- 
wife  a  pafte  made  of  flower  and  water,  and  laid  in  a  warm  place,  cannot 
then  be  hindered  from  fermenting.  Hence  we  need  not  be  follicitous  about  a 
firft  ferment,  becaufe  nature  Ipontaneoufly  affords  it  every  where.  (2.)  The 
recent  flowers,  thrown  to  the  top  of  beer,  in  the  aft  of  fermentation ;  for  if 
this  rarified  frothy  matter  be  mixed  with  other  fermentable  liquors,  it  great- 
ly promotes  their  fermentation,  provided  the  flowers  be  frefh,  and  not 
llirunk,  or  fallen.  (3.)  The  fame  matter  now  become  heavier,  and  funk 
to  the  bottom,  provided  it  be  not  too  ftale,  ftill  retains  the  fame  virtue,  the' 
in  a  lefs  degree  than  the  former.  In  this  flate  it  is  called  lees ;  and  being 
by  motion  mixed  with  its  own  wine,  it  often  occafions  a  new  fermentation, 

(4  See  theory,  chap,  of  water, 
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and  will  excite  it  in  other  fubjedis.  (4.)  Caffia,  honey,  manna,  fugar,  and 
the  like  infpiflated  juices.  (5.)  Acid  pafte  of  flower  fermented,  or  bakers 
leaven  :  for  tho'  meal  may  be  preferved,  for  years,  frelh  and  fweet  in  a  dry 
place,  and  kept  from  infefts  ;  yet  if  wrought  with  water  into  a  foft  fweet 
and  clofe  pafte,  and  lightly  covered  in  a  warm  place,  it  will  in  an  hour's 
time  begin  to  heave,  fwell,  rarify,  become  all  over  full  of  cavities,  change 
its  fmell,  tafte,  and  tenacity,  prove  acid  both  to  the  tafte  and  fmell,  and 
thus  become  that  proper  ferment,  which  gave  the  original  name  of  this 
whole  operation  :  becaufe,  when  thus  prepared,  if  a  part  of  it  be  mixed 
with  other  frefh  pafte,  not  yet  fermented,  it  now  caufes  it  to  ferment  much 
fooner  and  ftronger.  Whence  we  have  a  quick  way  of  preparing  a  ferment 
without  the  affiftance  of  a  formal  ferment.  (6.)  The  remains  of  former  fer- 
menting matters  fticking  to  the  fides  of  the  cafks ;  for  cafks,  every  way  pene- 
trated by  the  fubtilty  of  the  wines  they  before  contained,  become  extremely 
apt  for  raifing  a  quick  and  violent  fermentation  in  frefh  liquors  put  into 
them.  (7.)  There  might  here  be  added,  tho'  fomewhat  improperly,  the 
white  of  eggs  beat  up  to  a  froth,  but  in  fome  cafes  this  is  requifite  :  for 
when  the  fermentable  liquor  is  fo  dilute  and  thin,  as  too  eafily  to  let  go 
and  difcharge  the  air  and  fpirits  which  caufe  and  fupport  the  fermentation  ; 
or  not  to  retain  thefe  a  fufficient  time  for  changing  the  nature  of  the  liquor  ; 
the  tenacity  of  the  white  of  eggs  here  makes  the  liquor  fufficiently  thick  to 
entangle  the  moving  fpirits  the  due  time.  This  therefore  does  not  properly 
aft  as  a  ferment,  for  it  would  foon  putrefy,  but  aflifts  the  caufes  of  fermen- 
tation, by  keeping  them  from  exhaling  too  quick  :  and  the  fame  end  may 
be  anfwered  by  other  vifcous  fubftances.  (8.)  Hence,  alfo,  both  acid,  au- 
ftere,  and  alcaline  falts  have  been  efteemed  ferments,  as  being  ufeful  in  cer- 
tain cafes  •,  as  where  the  fermentable  matter  was  too  acid  to  ferment  kindly  j 
for  in  this  cafe,  by  a  prudent  addition  of  a  little  alcali,  the  operation  may 
eafily  be  promoted.  Again,  if  any  thing  putrefiable  fliould  arife  in  the  fer- 
mentable fubjedt,  the  fparing  and  careful  addition  of  an  acid  may  reftore 
the  loft  power  of  fermenting  :  whence  it  appears  that  thefe  things  are  not 
ferments  in  themfelves,  nor  indeed  fermentable,  but  become  affiftant  by  a 
particular  quality  only,  or  by  removing  the  obftacle  of  the  operation .  Tar- 
tar, however,  if  it  be  good,  may  in  fome  refpeft  be  called  a  ferment.  (9.) 
Laftly,  it  is  obferved,  that  very  auftere  bodies  being  added  to  thofe  which 
are  lefs  fermentable,  fometimes  procure,  and  in  other  cafes  hinder  fermen- 
tation. Hence,  quinces,  auftere  cherries,  unripe  medlers,  and  the  like  are 
referred  to  the  clafs  of  ferments ;  but  this  is  properly  done  only  when  the 
fermentable  liquor  is  of  itfelf  too  dilute,  thin,  and  broken,  fo  as  to  require 
fome  aufterity  to  fit  it  the  better  for  retaining  the  volatile  fpirits. 

14.  We  now  proceed  to  confider  thofe  preparations  which  the  better  fit 
fermentable  bodies  for  fermentation.  The  fubjedis,  therefore,  enumerated 
under  the  firft  clafs,  require  a  particular  previous  preparation,  (i.)  Thus 
the  ripe,  dry,  and  perfeft  mealy  feeds  are  firft  fteeped  in  rain-water,  efpeci- 
ally  in  the  fpring  feafon,  in  large  velTels,  and  v/arm  weather,  and  here  left 
fo  long  till  they  have  imbibed  as  much  as  they  can  of  the  water,  and  are 
g-Qwn  plump  and  fwelled  therewith.    (2.)  Being  now  taken  from  the  water. 
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the  grain  is  thrown  into  a  large  heap,  in  an  open  place,  a  little  expofed  to 
the  wind,  where  an  impregnating  heat  foon  rifes,  and  by  means  hereof  the 
vital  parts  of  the  feeds  are  excited,  rend^ed  aftive,  and  begin  to  fprout, 
lliooting  forth  their  little  feminal  leaves,  and  firft  rudiments  of  roots ;  at 
which  .time  caution  mull  be  ufed  to  prevent  the  heating  mafs  from  begin- 
ning -to  putrefy,  and  again,  from  fprouting  too  long,  and  Ihooting  into  leaves 
and  roots,  which  would  confume  the  mealy  fubftance  :  for  the  fermentation 
ahvays  proceeds  the  better,  the  more  exaftly  this  fprouting  is  performed, 
which  ought  to  be  neither  too  much  nor  too  little.  (3.)  As  foon  therefore 
as  the  fprouting  is  fufficiently  come  forwards  throughout  the  whole  heap, 
the  grain  mufl:  immediately  be  fpread  abroad  fomewhat  thin,  to  prevent 
its  continuing ■  hot,  as  it  would  do  in  a  large  heap;  and  that  it  may  be 
thus  expofed  to  the  air,  and  be  dried  and  cooled  by  admitting  the  wind 
in  at  the  open  windows,  efpecially  the  north  wind.  By  this  means  the  far- 
'  ther  fprouting  is  prefently  flopped,  whilft  the  mealy  part  remains  attenuated, 
but  not  confumed  by  this  adlion  ■,  and  being  now  fuffered  to  run  flowly  thro' 
a  metalline  trunk,  confiderably  heated,  it  is  thus  fuddenly  dried,  or  very 
moderately  fcorched,  or  roafted,  and  is  now  called  malt ;  or  in  the  lan- 
guage of  Tacitus,  frumentum  corruptum.  The  change,  which  here  happens 
to  the  grain,  is  principally  this,  that  its  vifcidity  is  fo  far  attenuated,  that 
whereas  wheat  will  not  difTolve  in  hot  v/ater,  malt  will  give  out  a  large 
part  thereto,  or  fuffer  its  meal  to  diflblve  therein  :  and  thus  crude  wheat 
being  chewed  in  the  mouth  becomes  a  glue,  that  can  fcarce  be  attenuated  by 
the  continued  adlion  of  maftication  ;  but  when  the  wheat  is  malted  and 
chewed  in  the  fame  manner,  it  readily  diffolves  in  the  mouth.  Malting 
alfo  procures  an  agreeable  and  very  fweet  tafte,  which  the  wheat  had  not 
before.  A  little  before  this  malt  is  ufed,  it  is  ground  into  a  coarfe  meal, 
called  by  the  name  of  ground  malt ;  and  what  we  at  firft  faid  of  wheat  holds 
of  all  the  feeds  abovementioned,  in  our  firft  clafs  of  fermentable  bodies  ; 
for  if  beans  be  made  turgid  with  fteeping,  then  fuffered  to  fprout  in  a  large 
heap,  and  afterwards  immediately  dried  with  a  great  heat,  and  then  ground, 
the  phenomena,  and  eflefts  sAW  be  the  fame  ia). 

15.  The  fubjefls  of  the  fecond  clafs  are  prepared  by  prefTing,  fqueezing, 
or  bruifing  the  foft  or  pulpy  fubftances,  fo  that  their  fermentable  juice  may 
come  out ;  but  if  they  are  more  flelliy  and  hard,  they  may  then  be  boiled  in 
water,  and  fo  become  a  foft  pulp,  as  is  often  done  in  pears  and  apples  :  but 
if  the  fubjeft  be  dry,  ftrong  and  tough,  let  it  be  rafped,  bruifed  with  water, 
and  fo  brought  to  a  pulp,  as  in  tuberofe,  and  other  bulbous  roots,  not  apt 
to  putrefy. 

16.  The  fubjedls  of  the  third  clafs  are  to  be  bruifed,  whilft  frefh  and 
juicy,  to  a  pulp  along  v/ith  fo  much  v/ater,  as  may  make  the  pulp  thin,  and 
fufficiently  dilute  ;  and  this  is  all  the  preparation  they  require. 

17.  If  the  fubjefls  of  the  fourth  and  fifth  clafTes  are  too  thick  of 
themfelves,  they  require  to  be  diluted  with  fuch  a  quantity  of  water  that 
the  liquor  may  fupport  a  frcfh  egg  -,  but  if  thefe  fubjecfls  are  too  thin  or 
weak,   and  a  well   fermented  liquor  be  required    from   them,   the  juices, 

[a]  Ses  Philofoph.  Tranfaft.  N®  142.  p.  1096.  and  k  Fevre,  de  la  fermentation. 
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while  they  are  frelli,  and  before  they  have  fufFered  fermentation,  muft  be 
boiled  over  a  gentle  fire,  in  a  wide  and  fhallow  veflel,  till  they  acquire  the 
requifite  thicknefs,  otherwife  they  would  fcarce  ferment,  or  afford  much  fpi- 
rit.  But  when  they  are  too  thick,  they  are  to  be  let  down  with  water,  to  the 
flandard  above-mentioned,  otherwife  they  fcarce  afford  any  fpirit.  Dry  fu- 
gar  remains  unchanged  in  the  hotteft  air  ;  but  if  brought  to  the  thinnefs  of 
frelh  cream,  it  ferments  violently,  and  becomes  a  liquor  exceeding  full  of  fpi- 
rit {a) :  and  the  fame  holds  of  honey,  i£c, 

1 8.  We  are  next  to  confider  what  quantity  of  ferment  is  requifite  to  be 
added  to  the  fermentable  bodies  abovementioned,  when  prepared  for  fer- 
mentation, that  the  operation  may  fucceed  the  better.  And  here  we  are  firft 
to  obferve,  that  the  preparations  of  the  firft  clafs,  when  reduced  to  malt, 
fcarce  require  any  ferment  in  the  fummer,  but  then  fpontaneoully,  and  fome- 
times  too  ftrongly  fall  into  fermentation  ;  but  in  the  winter  they  require  the 
addition  of  ibme  ferment,  and  the  affiftance  of  heat  to  make  them  ferment 
quick.  If  therefore  they  are  kept  in  a  warm  place  in  the  winter,  they  re- 
quire lefs  ferment,  and  for  this  purpofe  a  fmall  addition  of  yeaft  is  fufHcient ;, 
viz.  an  ounce  to  twenty  pints,  or  the  fame  proportion  of  honey  or  fugai-, 
or  twice  the  quantity  of  baler's  leaven.  The  lubjeds  of  the  fecond  clafs 
fcarce  ever  require  any  ferment,  unlefs  the  weather  be  too  cold  ;  and  if  the 
fermentation  proceeds  flow  on  this  account,  let  a  little  yeafl  be  added.  The 
fubjefts  of  the  third  clafs  alfo  readily  ferment  in  the  fummer,  if  the  weather 
prove  hot ;  and  in  the  winter,  if  the  fermentation  languilhes,  it  may  be  quick- 
ened by  the  addition  of  honey  or  fugar,  as  was  fufficiently  fhev/ed  under  the 
feventeenth  procefs.  The  fubjefts  of  the  fourth  clafs  very  feldom  require 
any  ferment,  and  in  hot  weather  can  feldom  be  kept  from  fermenting,  or 
moderated  therein,  efpecially  when  the  heat  is  great,  and  the  fruit  well  ri- 
pened. The  fubjefts  of  the  fifth  clafs  alfo  require  no  ferment,  as  being  ra- 
ther ferments  themfelves  :  they  only  require  an  artificial  heat  to  be  raifed, 
and  kept  always  equally  to  the  fame  height ;  whence  we  learn,  that  ferments 
are  feldomer  required  than  is  commonly  imagined. 

19.  After  any  of  thefe  fermentable  bodies,  therefore,  have  been  fo  pre- 
pared, and  properly  diluted  with  v/ater,  in  the  manner  above-mentioned, 
let  them  be  put  into  a  cafk  of  oak,  v/here  the  like  liquor  before  had  firft 
finifhed  its  fermentation  •,  fo  that  the  cafk  may  remain  well  impregnated 
therewith.  Set  it  in  a  place  where  the  heat  is  raifed  between  fixty  and  fe- 
venty  degrees,  and  leave  the  bung-hole  open,  that  the  air  may  freely  enter 
and  come  out  again  ;  or  only  cover  it  with  a  linen  cloth,  to  keep-infefts  from; 
falling  in. 

20.  If  we  take  very  large  glafs  bodies,  and  place  them  upright  in  a 
■wooden  cheft,  fo  that  they  may  be  kept  in  an  equal  heat,  by  means  of  a 
little  fire  placed  below,  and  then  three  fourths  of  them  be  filled  with  a  crude 
fermentable  matter,  well  prepared  for  the  operation,  the  orifice  being  flighrly 

[a)   I  fuppofe  the  author  has  his  eye  upon  mentioned,  is  not  the  way  to  obtain  a  wine  or 

the  fyrups  :  which  will  fometimes  ferment  vi-  a  fpirit   to  advantage  in  any  moderate  tince,, 

olently  in  hot  weather  ;   but  to  make  a  folu-  unlefs  a  great  degree  of  heat  be  ufed. 
tion  of  fugar  or  honey,  fo  ftrong  as  is  here 

covered! 
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covered  with  a  cloth,  and  a  heat  between  fixty  and  feventy  degrees,  kept 
up  even  in  the  winter  feafon  •,  it  will  be  pleafant  to  obferve  the  ieveral  ap- 
pearances of  fermentation,  and  which  always  obtain,  and  may  be  obferved 
in  the  following  manner.  ( i . )  The  whole  mafs  at  firft  refting,  and  poflef- 
fing  a  certain  fpace  in  the  veflTel,  gradually  begins  to  fwell,  rife,  ratify, 
and  conceive  an  intefhine  motion  thro'  its  whole  body,  afting  upwards,  down- 
wards, and  fideways,  in  ftrange  circumvolutions,  without  ceafing,  tho'  with 
a  different  force  :  in  the  mean  time,  bubbles  being  every  moment  formed  in 
every  part  of  the  mafs,  and  conftantly  endeavouring  to  rife  up,  where  they 
burft  with  an  hifling  noife,  and  often  break  in  the  mid-way.  Hence  the 
whole  mafs  froths,  efpecially  on  the  furface,  whilft  at  the  fame  time  there 
is  difcharged,  with  an  audible  ebullition  thro'  the  whole  body,  a  certain  Iharp 
and  tartifh  fpirit,  that  proves  acrimonious  to  the  nofe,  furprifingly  elaftic, 
■uncapable  of  being  confined,  and  capable  of  burfting  almoft  any  veffel  by 
its  great  explofive  force  -,  in  which  refpefls,  no  other  liquor,  fo  far  as  I  know, 
can  be  compared  therewith.  And  hence  the  great  Helmont  thought  proper 
to  give  it  the  name  of  wild^aj-.  (2.)  In  the  progrefs  of  this  aftion,  all  the 
fermentable  groffer  matter  of  the  mafs  begins  to  rife  at  the  top,  and  feparate 
from  the  other  liquor  below,  fo  as  to  colle6t  into  one  thick  fpungy  cruft, 
€xa6biy  covering  the  liquor  underneath,  keeping  in  the  more  adlive  parts 
thereof,  and  returning  them  downwards  fo  as  to  prevent  their  exhaling,  and 
being  diflipated  before  they  have  performed  their  effeft.  And  now  it  is 
pleafant  to  fee  how  great  an  agitation  there  every  where  conftantly  is,  even 
in  the  leaft  parts  of  the  whole  fluid  matter,  below  the  tenacious  cruft  already 
defcribed  -,  certainly,  a  greater  attrition  can  fcarce  be  conceived,  than  that 
here  made  with  the  utmoft  rapidity  among  all  the  corpufcles  ;  and  hence 
the  cruft  being  fuccefTively  broke,  and  raifed  upwards,  with  a  confiderable 
noife  upon  the  returns  of  the  cxplofions,  the  exhalations  efcape,  whilft  the 
cruft,  prefently  falling  together,  clofes  again,  and  prevents  the  aflive  prin- 
ciples from  otherwife  exhaling  :  and  thus  the  formation  and  continuance  of 
this  cruft  is  highly  afTifting  to  the  due  performance  of  fermentation.  (3.)  In 
the  mean  time,  as  foon  as  all  the  grofs  fermentable  parts  of  the  mixture  are 
thus  coUefted  at  the  top,  fome  lefs  rarified  parts  of  the  lower  part  of  this 
cruft,  being  no  longer  fuftained  by  the  light  bubbles,  which  occafion  them 
to  afcend,  they  begin  again  to  fink  thro'  the  fluid,  and  are  agitated  up- 
wards and  downwards,  form  bubbles  in  and  about  themfelves,  and,  by 
means  thereof,  are  again  raifed  to  the  top,  where  the  bubbles  breaking, 
they  again  fall  downwards  •,  and  when  they  have  done  thus  for  feveral 
times  reciprocally,  thefe  parts  at  length  remain  quiet  at  the  bottom  •,  and 
after  this,  new  little  maffes  do  the  fame ;  fo  that  after  fome  continuance 
hereof,  it  frequently  happens  that  the  whole  upper  cruft,  now  growing  hea- 
vier, or  lefs  rarified,  on  account  of  the  fpirits  difcharged,  finks  of  a  fudden 
downv/ards,  but  foon  after  rolls  upward  almoft  entire,  with  a  furprizing 
and  fcarce  credible  force,  unlefs  it  were  feen.  And  now  after  the  whole 
upper  cruft  is  entirely  confumed,  and  fallen  to  the  bottom,  the  fermenta- 
tion ceafes,  tho'  the  fame  degree  of  heat  be  continued  ;  at  which  time  the 
Jiquor  become  tranfparent,  thin  and  light,  floating  over  the  faeces  remain- 
ing 


The  PraSiice  (?/'Chemistry.  113 

ino- at  the  bottom.     (4.)  Hence  in  every  true  fermentation,  the  ferment- 
able matter  is  firft  always  uniformly  mixed,  then  feparated   into  two  parts, 
or  a  thinner  fluid  below,  and  a  thicker  cruft  at  top.     This  cruft  at  top,  fo 
long  as  it  remains  there,  is  called  the  flowers  of  the  fermentable  matter,  and 
is  one  of  the  moft  proper  and  immediate  ferments.     Next,  in  the  fecond 
ftage  of  fermentation,  the  liquor  is  feparated  into  three  parts,  viz.  the  flow- 
ers, a  middle  fluid,  and  a  matter  beginning  to  fall,  and  colle6l  at  the  bottom, 
called  fasces,  or  lees  ;  being  the  more  grofs  and  ponderous  part,  exhauflied  of 
all  the  principles  that  occafion  fermentation.     Thirdly,  In  the  lafl;  flrage  of 
fermentation,  the  matter  is  again  feparated  into  two  parts  ;  the  upper,  a  clear, 
thin,  pure  liquor,  called  wine  ;  the  other  a  grofs  matter,  lying  at  the  bottom, 
called  lees,  or  the  mother  of  wine.    (5.)  There  is  nothing  more  extraordinary 
in  this   fermentation,  or  that  deferves  more  carefully  to  be  obferved,  than 
the  furprizing  wild  fpirit,  which  violently  breaks  out  in  the  flirength  of  the 
operation  ;  as  I  do  not  remember  that  fo  immediate,  mortal,  and  fubtile  a 
poifon  has  been  hitherto  difcovered  ;  for  if  a  large  vefiel,  full  of  the  befl: 
fermenting  mufl:,  now  in  the  height  ot  its  action,  ihould  dilcharge  its  con- 
denfed  fpirit  thro'  a  fmall  orifice  made  in  the  upper  part  of  the  caflc,  and  a 
ilrong  healthy  man  fliould  draw  in  at  his  noflirils  the  vapour  collectedly  if- 
fuing  out  thereof,  he  would  infl:antly  fall  down   dead,   without  any  difrem- 
per ;  or  if  he  received  but  little  thereof,  become  apopletiric  •,  or  if  fl:ill  lefs,    • 
he  would  remain  an  ideot  his  whole  life,  without  common  fenle,  or  become 
paralytic.     And  the  fame  accidents  befal  thofe,  who  imprudently  remain  long 
in  fuch  wine-vaults,  where  wines  are  fermenting  in  the  vintage  feafon,  if  the 
vaults  remain  fliut  up.   For  which  reaibn  they  are  obliged  to  air  thefe  places, 
by  fetting  open  the  windows,  lighting  a  fire,  and  admitting  the  wind,  as 
is  every  where  well  known.     It  is  alfo  related,  that  a  fpirit  has  been  drawn 
from  fugar,  and  the  Icummings  thereof,  firfl;  diflx)lved  in  water,  and  then 
fermented  ;  which  fpirit  being  received  in  a  very  fmall  quantity  into  the 
lungs,  infl;antly  fl:opped  all  refpiration,  and  gave, an  intolerable  aflihma  {a). 
Hence  phyficians  fliould  confider  what  efFe6t  fuch  liquors  may  have  in  the 
body,  as   are  drank  in  a  ftate  of  fermentation,  or  that  fpirit  which  in  the 
fummer  feafon  is  generated  in  a  hot  body,  by  too  free  an  ufe  of  ripe  fummer 
fruits,  if  prevented  to  efcape  by  any  convulfion,  or  confl:ridion  of  the  flro- 
mach  :  whence  thefe   fruits   would  acquire  and  exercife  a  violent  elafticity 
and  acrimony  in  fo  warm  a  place.     And  hence   a  confiderable  quantity  of 
thJs  poifon  fl:ill  remains  in  fpirit  of  wine,  the  vapour  whereof,  when  long 
and  largely  received  at  the  nofe,  produces  a  high   degree    of  inebriation, 
which  is  but  a  lighter  apoplexy  •,  and  if  drank  too  freely,  it  principally  hurts 
the  brain,  the  nerves,  and  their  fundtions.     In  the  mean  time,  it  is  uncer- 
tain whence  this  fpirit  proceetis  :  it  is  doubtlefs  the  creature  of  an  aftive 
and  immediate  fermentation,  nor  do  we  know  that  the  fame  thing  is  pro- 
duced by  any  other  caufe.     We  cannot  underfl:and  how  it  Ihould  occafion 
death,  without  caufing  any  difeafe,  or  producing  any  ajjparent  alteration  in 
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the  brain,  cerehellum^  nerves,  juices,  or  folids.  As  foon  as  the  fermentation 
is  finifhed,  it  is  proper  to  clofe  the  veffel,  and  let  the  fermented  liquor  ftand 
for  Ibme  time  upon  its  lee-,  a  great  part  thereof  will  thus  be  confumed,  and 
affimilated  by  the  liquor,  which  will  now  become  ftronger,  and  richer  in 
fpirit,  than  before,  efpecially  for  the  ufe  of  diftillation. 

2  1.  The  time  required  for  the  perfeft  finiihing  of  fermentation  can  fcarce 
be  exaftly  determined,  as  being  different  in  diflerent  places,  and  according 
to  the  feaibns  of  the  year,  the  difference  of  heat,  winds,  and  the  fubjeft  it- 
fclf.  The  juice  of  the  palm-tree  in  Africa  finifhes  its  fermentation  in  a  few 
hours  time.  In  Afia  likewife  this  operation  is  prefently  over  ;  but  in  the 
northern  countries  it  proceeds  flower.  In  the  heat  of  fummer  it  proceeds 
quick,  but  in  winter  more  languidly.  It  is  promoted  by  the  fouth  wind, 
and  retarded  by  the  north.  The  juice  of  grapes  and  fugar  ferment  with  a 
fudden  violence,  but  other  things  more  flowly.  It  is  however  eafy  to  know 
when  the  fermentation  is  finiihed,  viz.  when  the  whole  feries  of  the  pheno- 
mena above  defcribed,  has  fuccefTively  appeared,  and  is  at  length  fponta- 
neoufly  gone  off"  -,  at  which  time  the  veffel  is  immediately  to  be  flopped 
down,  and  the  fermented  liquor  kept  upon  its  lee  •,  otherwife  the  fpirit 
produced  in  the  fermented  liquor,  would  ibon  exhale,  and  leave  a  vapid 
ufelefs  fluid  behind  :  but  if  the  liquor  be  kept  quiet,  in  a  well  clofed  veflel, 
it  gradually  becomes  more  fubtile,  pure,  and  fpirituous.  Thus  the  frefli 
cxprefs'd  juice  of  grapes  may  be  infpilTated  by  boiling  without  diminution  to 
its  virtue  •,  but  when  fermented  and  expofed,  even  to  a  cold  air,  it  prefently 
lofes  all  its  fpirit. 

22.  The  liquor  thus  obtained,  by  a  perfeft  fermentation,  has,  in  all  ages, 
amongft  all  nations,  and  in  every  language,  been  called  by  the  name  of 
wine,  from  whatever  fubjeft  it  was  made  :  but  the  common  nature  of  all 
wines  is  known  by  the  following  figns.  (i.)  It  has  the  faculty  of  inebria- 
ting, or  altering  the  aftions  of  the  fpirits,  and  animal  functions,  by  exciting, 
refrefliing,  animating,  and  exhilarating  the  perfon,  difpofing  to  mirth,  elo- 
quence, poetry,  and  dancing  j  at  length  it  raifes  the  latent  pafTions,  difclofes 
fecrets,  afterwards  difturbs,  weakens,  and  deftroys  the  external  and  internal 
fenfes,  and  voluntary  motions  •,  fo  that  neither  the  hands,  the  feet,  the 
tongue,  or  the  mind,  can  now  perform  their  office  ;  and  thus  it  brings 
on  fleep,  the  palfy,  the  apoplexy,  and  at  lafl  death  itfelf  And  this  is 
cfteemed  the  peculiar  virtue  of  wine  •,  nor  am  I  hitherto  acquainted  with 
the  like  property  in  any  other  fubjeft.  For  the  cafe  of  henbane,  tobacco, 
opium,  and  thorn-apple  is  very  different,  when  they  affeft  the  brain.  And 
this  virtue  is  nearly  the  fame  in  all  wine  j  for  malt-liquor,  mead,  cyder, 
perry,  the  wine  of  goofe-berries,  grapes,  and  other  berries,  have  always  the 
fame  effefts,  when  properly  made  ;  fo  that  this  furprizing  power  is  peculi- 
arly owing  to  the  efficacy  of  fermentation  alone.  (2.)  This  operation  alfo 
changes  the  relaxing,  refolving,  faponaceous,  cooling,  and  generally  purg- 
ing virtues  of  vegetable  juices,  into  fuch  as  are  ftrengthning,  coagulating, 
drying,  and  heating.  Thus  all  farinaceous  fubjefts  mixed  with  water,  into 
a  thin  pappy  mafs,  the  frefh  infufion  of  malt  before  fermentation,  hydro- 
mel,  fyrups  made  with  fugar,  a  folution  of  manna,  or  the  pulp  of  caffia  in 
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water,  the  recent  exprefs'd  juices  of  ripe  fummer  fruits,  and  the  ripe  fum- 
mer  juices  of  fermentable  plants  ;  all  of  them,  when  plentifully  drank, 
prove  iiatulent,  cold,  purgative,  and  weakening ;  but  when  properly  fer- 
mented into  beer,  mead,  and  wine,  they  have  quite  contrary  virtues,  or 
an  entire  new  fet  which  they  had  not  before.  Thus  the  rich  juice  of  per- 
feftly  ripe  grapes  is  a  violent  dilTolver  of  the  animal  juices,  and,  when  drank 
immoderately,  often  occafions  a  mortal  bloody-flux.  The  infpiflated  de- 
coiflion  of  malt,  when  plentifully  drank,  has  the  fame  efFeft ;  but  make  the 
former  into  a  ftrong  old  wine,  and  the  latter  into  a  ftrong  old  beer,  or  diftil 
a  brandy,  or  fpirit  of  wine  from  them  both,  and  thus  remedies  are  obtain- 
ed for  the  preceding  diforders.  (3.)  It  is  a  very  peculiar  property  of  this 
fermentation,  that  it  produces,  from  the  fermented  liquor,  a  certain  fpirit 
which  is  convertible  into  lucid  flame,  and  yet  may  be  perfeftly  mixed  with 
water.  This  fpirit  is  of  a  very  different  nature  from  that  wild  one  above 
defcribed,  which  feems  to  be  generated  in  the  a6l  of  fermentation,  but  after- 
wards  lofl;.  The  fpirit,  we  here  fpeak  of,  has  fcarce  any  where  its  equal  j 
for  the  volatile  inflammable  one,  which  I  formerly  faw,  with  no  fmall  dan- 
ger, burft  from  the  retort,  in  the  difl:illation  of  phofphorus,  could  not  be  di- 
luted, and  extinguifhed  with  water  ;  and  that  which  flies  off  from  human 
excrement,  long  kept  in  a  large  quantity,  and  in  a  clofe  place,  where  the 
matter  is  highly  putrefied,  and  which  upon  the  approach  of  a  candle  turns 
into  a  violent  and  dangerous  flame,  feems  indeed  of  the  fame  nature,  but  is 
intolerably  fetid.  So  again,  when  oily  matters,  difliilled  with  the  utmoft: 
violence  of  fire,  afford  white  bluifh  fumes,  thefe  alfo  catch  flame  upon  the 
approach  of  a  candle,  but  return  to  oil  or  phofphorus,  that  will  not  mix 
with  water  :  fo  that,  when  all  things  are  well  confidered,  I  do  not  hitherto 
know  a  liquor  that  will  abfolutely,  and,  as  it  were  fpontaneoufly,  mix  with 
water,  and  at  the  fame  time  remain  convertible  into  pure  flame,  ex-cept  this 
one  produced  by  fermentation.  (4.)  We  have  already  explained  in  our 
eighth  procefs,  the  manner  of  procuring  tartar,  tho'  this  is  not  afforded  by 
all  forts  of  wine,  nor  even  the  beft  malt  liquors,  nor  mead,  and  many  other 
forts  of  wine ;  but  from  whatever  vegetables  it  is  obtained  good  and  pure, 
it  is  only  thus  produced  after  the  wine  has  perfedlly  finifhed  it^  fermenta- 
tion, and  is  become  throughly  fine  and  bright.  And  hence  I  always  efleem^ 
€d  tartar  as  the  produ£tion  of  fermentation,  and  think  proper  to  call  it  the 
effential  oily  fait  of  wine  •,  with  care  to  diftinguifh  it  well  from  the  lees  of 
wine.  (5.)  There  is  here  a  furprizing  change  of  the  fmell,  tafte,  native  and  . 
medicinal  virtues  of  the  fubjedl,  as  appears  by  comparing  our  fixteenth  and 
feventeenth  procefs  together ;  for  the  cohobated  water  of  rofemary  differs 
extremely,  and  in  every  refpedl,  from  that  prepared  by  fermentation  with, 
hpney.  The  frelh  exprefs'd  juice  of  ripe  Rhenijh  grapes  has  a  very  fweet 
tafle ;  but  when  perfeftly  fermented,  and  fuffered  to  reft  in  the  cafk,  it 
taftes  gratefully  tart  and  pungent.  Other  wines,  not  perfeftly  fermented, 
but  flopped  before  the  operation  is  fully  ended,  remain  fweet  -,  but  then  eafily 
fall  back  into  a  new  fermentation,  and,  when  that  is  finifhed,  turn  four. 
./iloes  and  Coloqiiintida  are  obferved  by  JVedelius,  to  lofe  their  bitternefs  upon 
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fermentation  («).  I  my  felf  have  produced  Very  pure  fpirits  from  malt- 
liquors,  mead,  cyder,  wheat,  and  grapes,  and  conceive  no  difference  could  be 
found  between  them.  (6.)  This  new  odour,  tafte,  and  virtue  may  be  pro- 
perly called  vinous,  and  is  generally  attended  with  a  tartifh,  heating,  unc- 
tuous property,  along  with  fomething  of  the  malt,  honey,  or  fugar.  (7.) 
Thefe  fpirits  are  produced,  either  from  a  matter  before  of  a  very  different 
nature,  or  elfe  from  the  oil  of  the  fubjeft  :  the  latter  feems  very  probable, 
but  then  it  may  be  alked,  what  oil  it  is  ?  Chemifts  generally  fay  from  the 
elTential  oil  ;  but  I  do  not  perceive  by  what  experiment  they  prove  it :  for 
the  prefiding  fpirit,  which  conftitutes  the  effential  oil,  is  loft  in  the  fermenta- 
tion ;  befides  much  oil  remains  in  the  matter  after  it  is  fermented,  and  even 
after  it  is  diftilled  for  its  fpirit ;  but  I  could  never  bring  the  remainder  to 
ferment  afrefh,  nor  by  any  art  produce  any  more  fpirit  from  it.  So  that  in 
every  fermentable  fubjeft  there  is  only  one  determined  part  fit  for  prodvi- 
cing  fpirit,  and  that  only  in  a  certain  quantity,  by  fermentation  and  diftilla- 
tion  ;  and  it  is  impolTible  to  procure  more.  But  this  alfo  muft  be  confidered, 
that  pure  white-wine,  when  the  fermentation  is  perfeftly  finilhed,  produces  a 
white  tartar,  which  is  full  of  a  perfeAly  inflammable  and  penetrating  oil,  tho' 
no  inflammable  fpirit,  fuch  as  wine  plentifully  afl-ords,  can  by  any  chemical 
experiment  be  drawn  from  it  •,  whence  it  appears,  tliat  the  matter  converti- 
ble into  this  fpirit  by  fermentation,  is  perfectly  peculiar,  whilft  yet  an  im- 
menfe  quantity  thereof  is  continually  generated,  confumed  by  animals,  or  ex- 
haled into  the  air  by  the  fermentation  which  produces  thefe  fpirits,  and  which 
is  now  every  where  pradlifed.  But  xhefaliva,  blood,  and  urine  of  the  animals, 
that  daily  take  in  thefe  fpirits,  fcarce  afford  any  by  diftillation  ;  and  yet  there 
is  no  where  any  want  of  frefh  matter  to  produce  them,  by  the  help  of  fer-  • 
mentation  :  this  deferves  to  be  well  confidered.  Fermentation  alfo  produces 
fomething  faline,  as  appears  by  the  acid,  which  is  confrderably  volatile,  tho' 
lefs  fo  than  the  Ipirit ;.  for  a  volatile,  acid,  and  unftuous  fait,  is  produced  in 
vinegar,  which  did  not  appear  in  the  matter  before  it  was  fermented.  The 
fpirit  alfo  acquires  fomewhat  of  this  volatile  acidity  in  the  fermentation ; 
hence  the  oils  and  falts  of  fermentable  fubjecfts  feem  to  be  fubtilized,  vola- 
tilized, united  and  confumed  in  a  certain  proportion  in  fermentation.  For 
if  rofemary,  without  being  fermented,  is  diflriled  with  water,  it  affords  an 
oil,  having  the  true  fmell  and  tafte  of  the  plant,  and  a  white  water  impreg- 
nated with  the  fame  virtues ;  but  if  fermented  with  honey,  and  diftil- 
led before  the  fermentation  is  finifhed,  it  affords  a  white  water,  thick, 
opake,  and  unftuous,  rich  in  the  virtues  of  the  rofemary,  with  fome  oil, 
tho'  lefs  than  before,  fwimming  on  the  water.  Laftly,  if  the  fermentation 
be  perfectly  ended  before  the  matter  is  diftilled,  it  affords  a  pellucid  fpirit,, 
that  mixes  with  water,  and  abounds  in  the  medicinal  virtues  of  the  plant, 
whilft  no  oil  of  the  effential  kind  any  longer  appears.  (8.)  The  fpirit  produced 
by  fermentation,  participating  of  an  oily  nature,  becomes  more  volatile  than 
yuatex ;  whereas  the  effenital  oil,  before  the  fermentation,  was  not  fo  volatile 
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as  water  ;  but  the  vegetable,  by  means  of  a  gentle  heat,  might  be  deprived 
of  all  its  water,  without  fuftering  any  oil  to  rife  at  the  fame  time. 

23.  The  things  that  promote  fermentation,  or  tend  to  the  better  performance 
thereof,  are  thefe  ;  (i.)  Refl:  in  the  fermenting  mafs,  that  the  fkin,  formed  on 
the  top,  may  remain  unbroken ;  for  if  this  were  to  be  continually  ftirred 
in,  and  mixed  among  the  other  matter,  the  efFed:  of  fermentation  would  not 
be  produced.  (2.)  A  free  admilTion  and  emiflion  of  the  common  air,  which 
alfo  requires  to  be  intimately  mixed  in  the  fubjeft,  either  by  treading,  knead- 
ing, or  preffing  •,  and  v/ithout  this  admifiion  the  fermentation  will  ceafe. 
(3.)  The  warmth  before  direfted,  viz.  that  between  fixty  and  eighty  degrees 
at  the  moft.  (4.)  It  is  faid  alfo,  that  the  fpring  and  autumn  favour  the 
operation,  whilft  the  plants  flourifh,  which  afforded  the  wine  ;  and  hence 
wines  are  faid  to  grow  eafily  ropy,  and  ferment  afrelh  in  thefe  feafons. 

24.  The  things  which  check  or  hinder  fermentation  are  chiefly  thefe,  (i.) 
The  acid  fume  of  burning  fulphur,  received  in  a  large  quantity  at  feveral 
times,  and  fhut  up  along  with  tl"ie  air,  remaining  on  the  top  of  the  ferment- 
ing liquor.  For  if  the  whole  caflc  be  firft  penetrated,  and  filled  with  the 
fumes  of  burning  brimftone  before  the  fermenting  liquor  is  put  in,  and  then- 
the  empty  part  on  the  top  be  well  filled  with  the  fame,  and  the  velTel  now 
cautioufly  bunged  down,  the  fermentation  will  be  Hopped ;  and  if  atter  fome 
time  it  fhould  begin  again  from  the  prevalency  of  its  own  caufes,  it  may 
again  be  fupprefs'd  by  the  fame  fumes.  And  the  fame  end  is  obtained  by 
mixing  a  large  quantity  of  any  powerful  acid  with  the  fermenting  matter, 
as  the  acid  fpirits  of  alum,  nitre,  fait,  fulphur,  or  vitriol  ;  tho'  thefe  at  the 
fame  time  fpoil  the  fermenting  liquor.  (2.)  Alcaline  falts,  alfo,  if  added  in 
a  large  quantity  to  fermenting  liquors,  immediately  excite  a  greater  effer-  - 
vefcence,  which  prefently  ceafing,  all  farther  fermentation  is  flopped.  But 
here  alfo  the  fermenting  liquor  is  fpoiled,  fo  that  it  can  fcarce  again  be 
brought  to  ferment,  tho'  it  may  to  putrefy  ;  and  hence  it  appears  that  alca- 
lies  refill  fermentation,  more  than  acids,  by  fuffocating,  or  changing  the 
nature  of  the  whole  acid  part.  (3.)  And  hence  all  thofe  things  which  de- 
ftroy  acidity  by  drinking  it  up,  hinder  fermentation,  after  a  fhort  effervef- 
cence,  if  mixed  therewith  in  a  proper  quantity  :  thus  chalk,  coral,  crabs- 
eyes,  pearl,  teHaceous  fubftances,  iron,  lead,  and  tin  have  this  effeft.  (4.) 
The  flopping  up  of  the  containing  velfel  fo  clofe,  that  nothing  may  efcape 
or  enter,  provided  the  vefTel  be  fo  ftrong  as  not  to  burft  by  the  force  of  the 
confined  liquor.  This  is  manifefb  in  new  malt-liquors,  which  when  in- 
cluded in  flrong  bottles,  well  flopped  down,  and  afterwards  receiving 
rhe  air,  for  fome  time  excluded,  it  turns  the  fermentation  into  a  violent 
effervefcence,  which  exerts  a  very  great  force  :  and  the  fame  is  every  where 
found  in  cafks;  for  the  fermenting  liquors,  and  the  fides  of  the  eontain- 
mg  vefTel,  mutually  a£l  upon,  and  prefs  each  other.  (5.)  Too  great  a 
degree  of  cold  likewife  flops  all  fermentation,  which  can  fcarce  go  tbi-ward 
with  lefs  than  thirty  fix  degrees  of  heat.  (6.)  Too  great:  heat,  which  if  it 
exceeds  ninety  degrees,  rather  dilfipates  and  throws  off  the  adlive  principles 
of  fermentation,  than  excites  and  promotes  them  ;  whence  a  flrong  exha- 
ktion,  performed  with  a  greater  heat,  renders  the  fluid  fo  thick,  as  perfeftly 
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unfits  it  for  fermentation.  But  boiling  has  this  effedt  much  fooner ;  fo 
that  the  mofl  perfeft  juice  of  grapes,  that  could  not  be  kept  from  ferment- 
ing, lofes  by  quick  boiling  all  its  difpofition  to  fermentation,  and  afterwards 
remains  a  quiet  mafs,  unchanged  tor  years.  (7.)  The  extraftion  of  the 
claftic  air,  by  means  of  the  air-pump;  in  which  ftate  none  of  this  motion 
is  exerted.  (8.)  And  laftly,  a  violent  compreffion  of  the  lame  air,  with 
the  fermentable  matter,  entirely  prevents  the  origin,  and  flops  the  progrefs 
of  fermentation. 

25.  When  the  liquor  is  perfcdtly  fermented,  it  fhould  be  put  up  along 
with  its  flowers  and  lees  into  very  clofe  and  well  filled  veflels,  and  fufFered 
to  ftand  for  fome  time  in  a  cold  quiet  place,  where  having  thus  produced 
more  fpirit,  the  whole  becomes  fit  for  diftillation ;  in  order  to  which,  the 
liquor  is  by  motion  to  be  mixed  along  with  its  lees,  becaufe  it  thus  affords 
much  more  fpirit ;  but  then  care  mull  be  taken  in  the  diftillation,  that  the 
lee  does  not  fallen  to  the  bottom  of  the  ftill,  and  there  fcorch  and  burn,  fo 
as  to  make  the  whole  empyreumatical  ;  it  is  therefore  to  be  kept  moving 
with  a  flick  till  it  is  ready  to  boil,  whereby  the  lees  will  be  equally  mixed 
among  the  liquor,  and  the  great  heat,  by  its  motion,  prevent  the  fepa- 
rating  of  the  thicker  parts  from  the  thinner  :  and  thus  all  the  fpirit  may 
be  advantageoufly  obtained  both  from  the  liquor,  and  the  lee,  without  dan- 
ger of  burning.  And  if  the  fermented  liquors  be  fufFered  to  reft  for  fome 
time  before  diftillation,  there  will  be  lefs  danger  of  their  boiling  over  ;  but 
when  committed  to  the  ftill,  as  foon  as  the  fermentation  is  over,  the  remain- 
ing force  of  the  late  fermentation  often  carries  up  the  boiling  liquor  with 
violence,  and  lb  difturbs  the  whole  operation  ;  for  which  reafon  the  operator 
muft  proceed  cautioufly  at  firft. 

26.  The  following  particulars  tend  to  prevent  burning,  (i.)  The  fides 
and  bottom  of  the  ftill  may  be  fmeared  over  with  fome  unftuous  matter 
before  the  liquor  is  put  in.  (2.)  The  whole  may  be  kept  continually  ftirred 
till  the  heat  begins  to  mix  it,  and  thus  by  the  motion  prevent  the  thicker 
part  from  falling  and  fixing  to  the  bottom.  (3.)  Nothing  more  effeftually 
prevents  this  burning  than  the  previous  boiling  of  a  little  water  ftrongly 
in  the  ftill ;  and  whilft  this  is  in  hand,  immediately  pouring  in  the  liquor  to 
be  diftilled  i  for  the  hot  vapour,  filling  tiie  cavity  of  the  veifel,  prevents  the 
fermented  matter  from  fticking  to  the  fides. 

27.  If,  according  to  this  direflion,  the  whole  fermented  matter,  with  its 
flowers,  clear  liquor,  and  its  lees,  be  thoroughly  mixed  together,  and  then 
diftilled,  a  perfeft  fpirit  will  be  obtained. 

28.  When  the  matter  is  almoft  ready  to  boil,  its  firft  violence  is  to  be 
guarded  againft,  for  which  purpofe  one  third  part  of  the  ftill  jnuft  be  left 
empty,  and  the  mouth  of  it  covered  with  a  thin  linen  cloth  to  be  kept 
fixed  by  the  head  ;  then  the  fire  is  to  be  fo  regulated,  that  one  drop  of  liquor 
may  juft  follow  another,  by  which  means  the  diftillation  will  proceed  with 
fafety  ;  and  being  kept  up  for  fome  time  in  this  manner,  it  may  afterwards 
be  fomewhat  increafed  with  caution,  fo  as  commodioully  to  raife  all  the  fpi- 
rit •,  but  the  thinner  and  clearer  liquors,  fuch  as  mead,  wines,  and  old  malt- 
drinl^s,  do  not  require  fo  much  caution  j  but  all  mealy  fubjeds,  diftilled  im- 
mediately 


The  PraBice  ^Chemistry.  119 

mediately  after  fermentation,  require  the  utmoft  care  :  the  former  therefore 
may  from  the  firft  be  diftilled,  fo  as  that  the  fpirits  may  run  in  an  almoft 
continued  ftream  trom  the  worm. 

29.  Whilft  the  operation  is  performed,  in  the  manner  above  defcribed, 
the  liquor  that  firft  comes  over  proves  fharp  in  the  mouth,  heating,  pun- 
gent, of  a  particular  tafte,  called  by  the  name  of  fpirituous,  and  extremely 
penetrating.  It  is  alfo  highly  fluid,  and  volatile,  fo  that  few  liquors  are 
known  to  exceed  it  therein,  or  fcarce  any  befides  the  pure  alcaline  fpirit,  the 
fmoking  ipirit  of  tin,  Glauber's  fpirit  of  nitre  and  fea-falt,  and  true  vo- 
latile alcaline  fait.  When  this  liquor  is  ftrongly  heated  by  fire,  it  readily 
takes  flame  upon  the  approach  of  a  candle,  and  burns  nearly  all  away  ;  it 
occafions  drunkennefs,  ftupefaflion,  and  the  apoplexy  ;  but  in  a  fmall  dofe 
wonderfully  raifes  the  fpirits  ;  by  its  heat,  it  prefently  cures  punftures,  lace- 
rations and  pains  in  the  nerves  -,  it  preferves  from  putrefadlion  all  vegetable 
and  animal  bodies  that  are  put  into  it,  only  changes  their  colour  a  little.  If 
a  little  pure  fugar  be  diflblved  in  it,  before  itis  perfeftly  free  from  all  its 
phlegm,  it  makes  a  limpid  liquor,  that  preferves  the  tendereft  fubftances.  If 
it  be  diluted  with  water,  and  applied  in  the  manner  of  a  warm  fomentation, 
with  a  litte  fal-ammoniac  and  vinegar  -,  there  is  fcarce  any  thing  better  for 
refolving,  coagulations,  difcufllng  tumours,  fi:opping  gangrenes,  feparating 
the  putrified  parts,  and  drying  up  the  humours  that  run  off  too  faft.  It  is 
called  fpirit  of  wine. 

30.  If  when  all  this  fpirit  is  come  over,  the  remainder  be  urged  with  the 
fame  fire,  in  the  fame  vefl'els,  there  follows  a  lefs  volatile,  acetous,  acid, 
aftringent,  cooling,  naufeous  and  foul  liquor,  leaving  at  the  bottom  a  thick 
feculent  matter,  which  can  never  after,  by  any  art,  be  brought  to  ferment 
again,  nor  to  afi-ord  any  more  fpirit,  tho'  from  its  thicknefs,  one  might  eafily 
expe6t  it  fhould  •,  and  if  this  rem.aining  mafs  be  treated  with  a  ftrong  fire,  it 
affords  a  fetid  empyreumatic  oil. 

31.  If  all  the  feculent  matter  be  dried,  and  afterwards  burnt  in  a  naked 
fire,  it  affords  faline  aflies,  from  whence  a  fixed,  and  fomewhat  alcaline,  or 
truly  alcaline  fait,  may  be  obtained  ;  after  the  fame  manner  as  under  our 
fifth,  fixth,  ninth,  tenth,  twelfth,  and  nineteenth  procefies  ;  whence  it  is 
plain,  that  the  moft  perfeft  fermentation  cannot  volatilize  that  matter  ot  ve- 
getables, which  is  fixed  by  burning  in  the  fire,  and  which  might  be  converted 
into  eflfential  fait,  according  to  the  feventh  and  eighth  proceflTes. 

32.  This  is  a  fhort  and  true  hiftory  of  fermentation,  delivered  in  a  che- 
mical manner.  I  have  fo  far  explained  its  fubjefts,  afTiftants,  impediments, 
caufes,  manners,  aftions  and  effefts,  that,  perhaps,  there  is  no  other  phy- 
fical  aftion  fo  clearly  and  diftinftly  defined,  and  fo  accurately  feparated  from 
all  others,  as  this  is.  Hence,  I  prefume,  the  reader  will  beware  of  con- 
founding this  aftion  of  nature,  with  any  other  different  from  it,  to  prevent 
a  confufion  of  terms,  and  thence  of  doftrine.  And  thus  medicine  will  be 
freed  from  fo  many  and  trifling  fiftions  of  the  effefts  of  imaginary  ferments, 
wherewith-  the  half  learned  chemifts,  have  difturbed  and  opprefi"ed  it.  Thus 
the  phyfical  hiitory  of  animals  and  foffils  will  be  purged  from  fo  many  opi- 
nions of  fermentations  inefFedually  introduced,  as  being  an  operation  never 

performed 
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performed  there.  It  feems  only  to  begin  in  the  firft  paffages  of  animals  de- 
llined  for  the  produftion  of  the  chyle,  and  in  fuch  creatures  as  are  lup- 
ported  by  fermentable  foods  and  drinks  ;  but  foon  after  breaks  off  on  a 
fudden  ;  tho'  in  a  few  diftempers  it  may  perhaps  be  continued  farther,  even 
thro'  the  inteftinal  cube.  The  great  mailers  in  alchemy  have  alfo  been  too 
licentious,  and  wandered  too  wide  from  one  or  two  refemblances,  till  they 
declared  that  metals  fermented.  Every  operation  in  arts  fliould  be  ftriftly 
limited  by  its  individual  properties,  which  conftitute  the  peculiar  nature  of 
the  aftion  -,  for  thus,  upon  barely  hearing  the  mention  of  the  effeft,  the  at- 
tentive mind  immediately  underfhands  what  ought  certainly  to  happen. 
Let  us  ufe  the  utmoft  caution  to  prevent  confounding  this  operation  with 
effervefcences,  ebullitions  made  by  the  fire,  or  the  putrefaftion  of  vegetables 
or  animals ;  of  which  hereafter. 

PROCESS     XLIII. 

Meal  and  malt    ?mxed  with   a  proper   quantity  of  water ^    and  fer- 
mented. 

'AVING  laid  down  the  general  doftrine  of  fermentation,  we  proceed 
to  deliver  certain  examples,  that  fliew  the  manner  wherein  nature  and 
art  proceed.  There  are  therefore  two  ways  of  working,  the  firft  whereof 
prepares  a  drink,  or  wine,  from  corn,  and  thence  a  fpirit  of  wine  •,  the  other 
direftly  produces  a  fpirit  from  fermented  corn,  as  it  is  ufually  produced 
from  malt  liquors. 

'  The  firft  manner  is  this  ;  they  pour  hot  water  upon  ground  malt,  mix 
'  them  well  together,  and  let  them  Itand  to  infufe  warm  for  three  or  four 
'  hours,  by  which  means  the  malt  impregnates  the  water  with  its  flowery 
'  part,  contrary  to  what  the  meal  of  natural  corn  would  have  done.  The 
'  infufion,  being  now  drawn  off  from  the  remaining  malt,  is  boiled  up  to 
'  the  requifite  thicknefs  •,  this  decocftion  has  an  emollient,  laxative,  purg- 
'  ing,  cooling,  antiphlogiftic  virtue.  If,  after  it  is  cooled,  and  fet  in  a 
'  warm  place,  a  proportion  of  ftrong  yeaft,  or  lees,  be  added  to  it,  and  the 
'  veffel  be  kept  open  at  top,  there  arifes  a  violent  fermentation,  which  be- 
'  ing  finifhed,  and  the  liquor  direftly  ftrained  cold,  thro'  a  cloth  into  a 
'  cafk,  that  is  afterwards  clofely  bunged  down,  it  thus  becomes  excellent 
'  malt-drink  ;  but  to  make  it  keep  the  longer,  a  certain  quantity  of  the 
'  bittereft  herbs  is  boiled  therein,  which  prevents  its  turning  four.  If  the 
'  decoftion  be  made  fufficiently  thick  by  boiling,  moderately  impregnated 
*  with  the  bitter  plants,  perfectly  fermented,  and  kept  in  well-clofed  cafks 
'  fet  for  a  long  time  in  a  vault,  and  be  afterwards  diftilled,  there  firft  comes 
'  over  as  excellent  a  fpirit  of  wine,  as  can  be  obtained  by  art  from  any  real 
'  wine  -,  as  proving  extremely  fragrant,  and  without  any  ungrateful  odour. 
'  And  this  I  have  by  experience  found,  that  fuch  a  kind  of  malt-drink 
'  fcarcely  differs  from  the  moft  generous  wine ;  and  have  wondered,  that 
'  in  all  the  ages,  of  which  we  have  any  notice,  it  Ihould  have  been  known 

'  and 
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*  and  ufed.  Diodorus  Sicubis  (a)  fays,  that  King  OJiris  taught  a  way,  where 
'  wines  are  wanting,  of  preparing  a  drink  from  barley,  not  much  inferior 
'  to  wine  in  fragrance,  and  pleafantnefs.  Herodotus  (b)  fpeaks  of  a  beer,  or 
'  wine  made  from  barley.  T'acitus  (c)  of  barley  or  corn  ileeped  or  prepared, 
'  fo  as  to  refemble  wine.  And  Aetius  (d)  fpeaks  of  barley  fteeped  till  it 
'  fprouted,  then  dried  along  with  its  fprouts. 

♦  The  fame  operation  is  performed  in  the  common  method  thus.  Take 
'  fourteen  pounds  of  the  flower  of  malt,  and  feven  pounds  of  rye  flower, 
'  mix  them  very  well  together,  for  a  confiderable  time,  with  hot  water,  till 
'  the  liquor  becomes  moderately  thin ;  then  pour  it  into  an  oak  caflc,  and 
'  fet  it  into  a  wooden  chefl:,  as  formerly  mentioned,  that  it  may  be  kept 
'  in  a  warmth  equal  to  that  of  fummer  -,  it  will  thus  ferment  flrongly,  and 
'  fhould  {land  till  the  crufl:  form'd  at  the  top,  during  the  fermentation,  be 

*  fallen  to  the  bottom  ;  then  clofe  the  veflTel,  and  leave  it  fo  for  fome  time, 
'  by  which  means  the  liquor  above  will  be  clear,  and  tartifh  ;  whilfl:  a  large 
'  mealy  mafs  will  be  found  at  the  bottom,  tho'  not  clammy,  but  fit  for 
'  diftillation.' 

PROCESS    XLIV. 

Honey  diluted  with  water ^  and  fermented. 

'  1  ^ILUTE  honey  with  fuch  a  proportion  of  rain-water,  that  the  folu- 
\_J  '  tion  may  fupport  a  new  laid  egg  on  its  furface  ;  this  is  called  hy- 
'  dromel.  Fill  an  upright  cafk  with  it,  fo  as  to  leave  the  tap-hole,  which 
'  is  now  at  the  top,  open  ;  place  the  cafk  in  the  wooden  cheft,  and  keep  it 
'  conftantly  heated  to  feventy  degrees.  The  liquor  will  foon  begin  to  fer- 
'  ment,  with  all  the  figns  of  fermentation  ;  let  it  continue  thus  till  the  ope- 
'  ration  is  entirely  over,  when  the  liquor  will  have  a  fweet  fpirituous  taft:e, 
'  and  is  to  be  kept  in  a  clofe  vefl"el,  under  the  title  of  mead,  or  metheglin. 

PROCESS     XLV. 

Malt  ajid  meal  fermented,    as   in   the  forty-third  procefs,    afford  an 
inflammable  fpirit,  and  a  vinegar^  by  diflillation. 

'  T30yR  a  pint  of  boiling  water  into  the  flill,  light  up  the  fire,  that  the 
XT    '  water  may  continue  flrongly  boiling,  then  pour  in  the  malt  and 

*  meal  fermented  according  to  the  forty-third  procefs,  after  they  have  by 
'  fhaking  been  well  mixed  together,  leaving  a  third  part  of  the  flill  empty ; 
'  the  fire  is  now  to  be  increafed,  and  the  matter  kept  frequently  flirring 
'  with  a  flick,  to  prevent  the  grofTer  part  from  adhering  to  the  bottom,  and 
'  to  continue  the  mafs  well  mixed.    When  almoft  ready  to  boil,  clap  on  the 

(a)  Diodor.Skul.  1.  i.  (h)  Herod,  in  Euterp,  ^u9®-,  cJi'®-  am  a^i^ng  •yivo/xev®'. 

(c)  Tacit,  de  morib.  German.  (d)  Aet.  Suvn,  See. 

Vol.  il.  R  ftill- 
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'  ftill-head,  and  carefully  regulate  the  fire,  fo  that  the  head  may  grow  tho- 
'  roughly  hot,  and  the  fpirit  may  diftil  fufficiently  quick  thro'  the  worm  j 
'  and  thus  a  limpid,  thin,  fpirituous  liquor  will  be  obtained.  As  long  as 
'  this  continues  to  run,  let  it  be  kept  feparate  under  the  title  of  malt  or 
'  com-fpirit :  after  all  this  is  come  over,  there  follows  a  tartifh,  unpleafant, 
'  naufeous,  white  liquor,  which  has  nothing  fpirituous,  or  hot  to  the  tafte, 
'  and  if  farther  urged,  begins  to  fmell  fetid. 

'  This  firft  liquor  is  that  we  before  defcribed,  in  the  hiftory  of  fermenta- 
*■  tion,  under  the  title  of  fpirit,  produced  by  fermentation.' 

PROCESS    XLVI. 

Mead  prepared  by  fermentatmi,  according  to  the  forty -fourth  procefsy, 
affords  an  inflammable  fpirit,  and  a  vinegar,  by  dijlillation. 

*  'Tn  AKE  mead  prepared  according  to  the  forty-fourth  procefs,  and  long. 

X     '  kept  in  a  dole  veflel ;  and  diftil  as  above  :  tho'  as  this  is  lefs 
'  flatulent,  or  explofive,  it  requires  lefs  caution  than  the  former.     An  ex- 

*  cellent  fpirit  of  wine  will  firft  come  over,  not  to  be  diftinguiflied  from 

*  that  of  real  wine  ;  and  the  time  it  continues  to  run  muft  be  obferved,  that 

*  this  fpirit  be  kept  feparate.     When  it  is  all  come  off,  if  the  receiver  be 

*  changed,  another  watery,  white,  ungrateful  liquor  will  follow.* 

•  The  ufe. 

Thefe  two  procefles  afford  examples  of  the  diftillation  of  fpirits  from  fer- 
mented liquors,  together  with  the  proper  cautions  required.  The  grofs, 
mealy  matter  remaining  behind,  as  alfo  the  remainder  of  the  mead  after  the 
fpirit  is  drawn  off,  ftill  contains  fomething  nutrimental ;  and  the  cafe  is  the 
fame  in  beer.  But  if  this  matter  be  artificially  treated,  according  to  the 
procefs  of  fermentation,  it  cannot  be  made  to  ferment  again,  but  it  will 
grow  four  and  vapid,  without  turning  vinous  fo  as  to  afford  frefh  fpirit : 
and  thus  it  gradually  corrupts  more  and  more. 

PROCESS  XLVIL 

The  reSiifcation  of  the  fpirituous  liquors  produced  by  fermentation. 

*  rTTiAKE  any  fermented  fpirits  that  have  been  once  diftilled,  and  draw 

X    '  them  over  again,  leaving  one  third  of  the  ftill  empty,  and  obferving  to 

*  regulate  the  fire  fo  as  to  make  the  liquor  gently  boil,  or  a  {lender  ftream  to 

*  run  from  the  worm  :  and  thus  a  limpid,  thin,  and  fragrant  liquor  will, 
'  firft  arife,  ha\nng  the  tafte  of  fpirit.  Let  the  receiver  be  often  changed, 
*-  in  order  to  tafte  whether  the  fame  fpirit  continues  to  come  over,  and  keep  on 

*  working  lb  long  as  it  does.  The  fpirit,  thus  produced,  is  to  be  carefully  kept 

*  feparate. 
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'  feparate,  and  put  up  in  a  clofe  glafs,  under  the  title  of  reftified  fpirit  of 
'  wine ;  and  here  it  is  certain,  that  what  comes  off  firft  is  always  the  beft. 
'  When  therefore  the  tartilh,  white,  and  more  aqueous  liquor  begins  to 
'  come,  this  mufl:  be  kept  feparate  under  the  title  of  phlegm,  and  not  mixed 
'  with  the  former  ;  it  ufually  comes  over  in  great  plenty,  and  contains  but 
'  little  fpirit.  There  yet  remains,  at  the  bottom  ot  the  ftill,  a  grofs,  opake, 
'  unftuous,  acid  liquor,  of  an  ungrateful  fmell  ;  but  as  to  the  reft  perfedly 
'  aqueous,  in  refpeft  of  fpirit.  If  this  liquor  was  left  upon  the  diftillation 
'  of  pure  brandy,  it  is  always  red,  and  has  a  fomewhat  auftere  tafte ;  both 

*  the  colour  and  the  tafte  being  principally  owing  to  the  wood,   or  cafk,  in 

*  which  fuch  brandies  are  ufually  preferved  ;  for  they  extraft  the  refinous  and 

*  oily  parts  from  the  wood,  and  have  not  this  colour,  tafte,  and  odour, 

*  when  firft  diftilled,  but  are  then  perfeftly  pellucid  ;  and  acquire  thefe  pro- 

*  perties  by  their  lying  in  the  cafk,  and  lofe  them  again  by  reftification.' 

The  life. 

Hence  we  underftand  how  thefe  fpirits  may  be  fo  purified,  as  to  be  pro- 
cured almoft  alone,  or  unmixed ;  and  the  oftner  the  reftification  is  repeated, 
the  more  pure  they  become  ;  as  always  leaving  behind  fome  watery,  acid 
phlegm,  upon  each  repetition  ;  whence  they  conftantly  become  more  pure 
and  fimple,  tho'  they  ftill  retain  fome  water. 

Hence  we  learn  alfo,  that  brandies  always  confift  of  fome  different  kinds 
of  parts  ;  for  they  contain  a  pure  fpirit,  the  produft  of  fermentation,  which 
we  ftiall  ftiew  how  to  exhibit  alone  in  the  following  procefs.  Secondly,  a 
pure  water,  which  may  likewife  be  feparated  from  them  alone,  as  in  the  two 
following  proceffes.  Thirdly,  a  certain  acetous  fermented  acid,  which  alfo 
rifes  in  the  firft  diftillation  of  fpirit  of  wine,  and  remains  ftrongly  cleaving 
thereto,  but  is  exaftly  feparated  from  it  in  the  following  forty-ninth  procefs. 
Laftly,  a  fmall  quantity  of  a  certain  ill-fcented  oil,  which  always  manifefts 
itfelf,  when  reftified  fpirit  of  wine  is  poured  upon  dry  fixed  alcali,  or 
when  the  fpirit  is  drawn  from  that  fait  by  diftillation  -,  whence  it  has  hap- 
pened that  chemifts,  fometimes,  little  attending  to  thefe  particulars,  and 
often  employing  the  common  fpirit  of  wine,  have  met  with  pha;nomena 
they  did  not  expe6t  :  and  thefe  phenomena  are  often  unjuftly  attributed  to 
the  fpirit ;  whilft  they  are  rather  owing  to  the  other  things  mixed  therewith. 
Such  phjenomena  may  be  owing  to  other  caufes  ;  but  the  fpirit  is  to  be  afcrib- 
ed  to  fermentation  alone.  Some  confiderable  chemical  authors,  obferving  that 
an  acid  almoft  conftantly  accompanied  thefe  fpirits,  have  wrote  that  the 
fpirits  themfelves  were  acid,  and  generated  from  an  acid.  But  if  the  thing 
be  rightly  confidered,  it  may  perhaps  appear  other  wife  •,  for  when  thefe 
•pure  fpirits  are  diftilled  from  fixed  alcaline  fait,  they  are  totally  deprived  of 
all  manifeft  acidity,  yet  are  ftill  excellent  and  genuine.  I  allow  they  are  only 
produced  from  vegetables,  that  firft  turn  acid  by  fermentation,  but  not  that 
the  fpirits  themfelves  are  acid,  though  produced  from  a  tart  fubftance  ; 
whence  we  cannot  truly  fay  of  them,  that  they  are  either  acid,  or  alcaline, 
but  of  their  own  peculiar  nature.  And  the  fpirit,  reftified  to  the  utmoft 
perfedion  in  this  manner,  will  ftill  remain  compounded. 

R2  PilOCESS 
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PROCESS    XLVIII. 

'Alcohol  produced  from  the  Jpirits  gained  by  fermentation^  accordijig 
to  the  forty-fifth^  forty-fixth,  and  forty-feventh  procejjes,  without 
addition. 

♦  T  E  T  any  fpirit  obtained  by  fermentation,  efpeclally  fuch  as  has  been 
'  1_J  once  reftified,  be  diflilled  with  a  gentle  fire,  from  a  tall  narrow  glafs- 
'  body,  in  the  little  furnace  defcribed  in  the  chapter  of  furnaces,  till  one 
'  half  be  come  over :  and  here  the  heat  Ihould  not  be  raifed  higher  than  a 
«  hundred  degrees.  Let  the  half,  which  firfl  comes  over,  be  diitilled  again 
'  from  a  clean  veflel,  and  repeat  the  operation  till  the  half  remaining  in  the 

♦  glafs-body  appears  as  ftrong  as  that  which  came  over.  A  fpirit,  thus  ob- 
'  tained,  is  that  ufually  called  alcohol  of  wine,  and  is  accounted  perfedlly 
'  pure,  without  any  foreign  mixture,  even  fo  much  as  of  phlegm.  The 
'  ancient  artificers  ufed  the  fame  method  but  in  different  furnaces  {a).  But 
<  the  exaftnefs  of  later  chemifts  has  found,  that  fome  water  ftill  conftandy 
'  remains  concealed  among  it  -,  whence  many  experiments,  requiring  the  ufe 

♦  of  perfe6t  alcohol  without  water,  have  proved  unfuccefsful  :   but  as  the 

♦  labour  of  procuring  fuch  a  fpirit  was  extremely  tedious,  induftry  has  dif- 
'  covered  a  fhorter  Way  of  obtaining  alcohol  in  purity. 

'  A  kind  of  furnace  was  made  for  a  bath-heat,  that  could  not  admit  a 

♦  greater  heat  than  of  214  degrees  ;  and  herein  a  large  ftill  was  placed,  and 

♦  common  fpirit  of  wine  poured  into  it,  fo  as  to  fill   two  thirds  thereof ; 

♦  the  ftill  was  now  fitted  with  a  head  rifing  in  a  tall,  upright,  fiender  pipe, 

♦  which,  bending  at  the  top,  came  down  and  fitted  into  the  worm.  The 
'  diftiilation,  here,  is  fo  performed,  that  the  water  of  the  bath  coming  to 
'  boil,  makes  the  fpirit  of  wine  boil  ftronger  •,  whence  the  fpirit  alone  being 
'  able  to  rife  fo  high  from  the  fire,  and  thro'  lb  (lender  a  pipe,  continues  to 
'  diftil  as  long  as  any  remains  in  the  liquor  ■,  and  when  all  the  fpirit  is  come 
'  over,  the  phlegm  will  not  rife,  but  the  diftiilation  then  immediately  ceafes. 
'  And  thus,  at  a  fingle  operation,  we  may,  in  the  compafs  of  two  or  three 

♦  hours,  obtain  as  much  fpirit  as  by  the  former  method  we  could  in  almoft 
'  a  month  :  and  therefore  no  chemift  can  be  without  this  furnace,  who  re- 
'  quires  a  large  quantity  of  alcohol  in  his  operations  {b).  Yet  upon  carefully 
'  examining  the  matter,  I  find  that  even  thus  a  litde  water  will  ftill  remain 
'  mixed  with  the  alcohol,  being  in  the  diftiilation  raifed  therewith.     Hence 

♦  I  have  repeated  the  operation,  and  re-diftilled  the  alcohol  by  itfelf  in  this 
'  fame  furnace,  whereby  I  obtained  an  alcohol  that  appeared  pure,  almoft  in 

♦  every  refped,  tho'  even  this  contained  fome  litde  water.  Whence  I  con- 
'  ceive,  that  the  fpirit,  by  this  method,  can  never  be  perfe6lly  feparated 
'  from  the  phlegm,  tho'  it  is  but  a  very  fmall  quantity  that  is  here  left  behind. 

(a)  See   the  coUeftor  of  the  chemical  menftruums,  concerning  the  method  of  procuring  the 
philofophical  fpirit  of  wine. 

U\  See  the  cor.ftniftion  of  this  fiirnace,  in  the  chapter  of  furnaces. 

^  '  Aftei; 
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*  After  this  therefore  I  took  the  alcohol  prepared  by  diftillation  In  this 
'  furnace,  and  half  filled  the  ftill  therewith  ;  then  adding  half  a  pound  of 
'  pure  decrepitated,  hot  and  dry  fait,  I  put  on  the  head,  carefully  clofed 
'  the  junctures,  and  left  them  thus  together  for  twelve  hours,  in  a  heat  fo 

*  fmall,  as  by  no  means  to  make  the  alcohol  boil.      Then  I  difhil'd  off  the 

*  fpirit,  and  kept  the  firft  two  ounces  apart,  becaufe  fome  little  aqueous  va- 
'  pour  might  happen  to  lodge  in  the  pipe  of  the  Hill  or  worm  ;  and  this  al- 
'  cohol  of  the  firfl  running  will  eafily  wafh  it  off.  I  afterwards  received 
'  two  thirds  of  the  following  alcohol  in  a  pure  dry  glals  ve/Tel,  and  kept  it 
'  perfeftly  well  flopped  ;  then  I  drew  off"  the  remainder  as  before,  and  kept 
'  this  by  itfelf :  there  remain'd  a  moift  fait  in  the  ftill,  which  had  attrafted 
'  the  v/ater  from  the  alcohol,  and  held  it  fo  down,  that  it  cold  not  rife  by 
'  the  heat  of  boiling  water,  fo  as  to  come  over  v/ith  the  alcohol.  And  the 
'  fait  thus  prepared  never  changes  the  alcohol  by  communicating  any  thing 
'  thereto ;  becaufe  it  is  firft  decrepitated,  and  employed  hot  :  and  by  this 
'  means  I  can  in  this  furnace  readily  prepare  a  perfedly  pure  alcohol  for  all 

*  chemical  ufes.' 

'The  ufe. 

1.  The  alcohol  thus  perfected,  is  the  lighteft  of  all  fluids  next  to  the  air, 
extremely  pellucid,  thin  and  fimple,  totally  inflammable  without  imoke,  and 
without  leaving  any  faeces  behind  •,  it  has  no  difagreeable  fcent  in  the  burn- 
ing, remains  the  fame  after  diftillation,  is  very  expanfive  with  heat,  eafily 
boils  over  the  fire,  is  of  a  very  grateful  odour,  and  of  a  particularly  grate- 
ful tafte  ;  it  inftantly  coagulates  all  the  juices  of  the  body,  except  pure  water 
and  urine  -,  it  hardens  the  folid  parts  of  the  body,  and  preferves  both  the 
folids  and  fluids  from  putrefaftion,  or  fpontaneous  refolution  ;  it  prefeives 
the  bodies  of  infe£ls,  fifhes,  birds,  and  other  animals,  fufpended  in  it,  per- 
fedt  for  ages  ;  it  mixes  almoft  uniformly  with  water,  vinegar,  any  acid  li- 
quors, oils,  and  pure  volatile  alcaline  falts  •,  it  diflblves  gummy  and  refinous 
bodies  :  whence  we  are  acquainted  with  no  liquor,  either  natural  or  produced 
by  chemiftry,  that  will^  mix  with  more  bodies.  It  is  in  particular  an  ex- 
cellent vehicle  to  the  prefiding  fpirit  of  vegetables,  as  by  means  of  alco- 
hol, it  may  commodioufly  be  extrafted  from  its  own  body,  and  be  ufed 
for  medicinal  and  other  purpofes.  The  capital  chemifts,  v/ho  are  account- 
ed adepts,  are  fuppofed  to  have  fhadowed  out  tlie  preparation  of  the  lecret 
of  the  philofopher's  ftone  in  the  artificial  preparation  of  this  perfeft  alcohol  -: 
and  certainly  this  alcohol  owes  its  origin  to  fermentation  alone,  and  cannot 
otherwife  be  prepared. 

2.  In  the  live  human  body  it  wonderfully  raifes,  gratefully  affefts  and  ftirs 
the  animal,  natural,  and  vital  fpirits,  the  nerves  and  the  brain,  by  its  odour, 
tafte,  and  exhalation  \  whence  it  increafes  and  enlarges  the  ftrength,  the 
fenfe  and  agility ;  and  thus  by  various  degrees,  at  length,  occafions  drunken- 
nefs,  which  both  comes  on,  and  goes  oflf  fuddenly.  It  inftantly  coagulates 
the  blood,  the  ferum,  and  other  juices  ;  whence,  when  imprudently  drank, 
it  is  faid  to  have  inftantly  killed  the  drinker.  Externally  applied,  it  dries, 
ftrengthens  the  veffels,  and  coagulates  the  juices  in  them,  where  it  reaches, 
by  infinuating  itfelf,     It  in  a  moment  dries  up  and  contrafts  the  extremi- 
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ties  of  the  nerves,  which  it  touches,  and  deprives  them  of  all  fenfe  and 
motion  ;  whence  it  appears  how  imprudently,  and  often  unfuccefsfully, 
alcohol  is  ufed,  either  pure  or  impregnated  with  aromatic  fpirits,  and  heated, 
for  a  fomentation  ;  or  rubbed  into  the  parts  externally,  for  chirurgical  pur- 
pofes,  with  the  addition  of  camphire,  or  the  like  dilTolved  in  it.  Caution 
muft  therefore  be  here  ufed ;  for  inftead  of  the  fpecious  titles  of  vivifying, 
heating,  reftoring  mobility,  refolution,  and  diffipation,  the  effefts  will  be 
fuch  as  we  have  above  defcribed.  In  wounds,  likewiie,  and  in  ulcers,  the 
application  of  pure  alcohol  has  the  fame  effect,  by  coagulating,  diying,  and 
burning  up  the  nerves,  which  it  eafes  of  all  pain,  but  at  the  fame  time  de- 
ftroys  their  ufe.  It  inftantly  flops  bleeding  by  contrafting  the  veffels,  and  co- 
agulating the  blood  it  touches,  but  then  alfo  it  has  the  effefts  above  menti- 
oned ;  and  hence  it  becomes  a  fudden,  and  often  a  powerful  remedy,  in 
thefe  cafes,  tho'  always  attended  with  danger. 

3.  Hence  we  underftand  what  the  effedls  of  pure  alcohol  are  upon  the  parts 
of  animals,  and  plants,  fufpended  in  it  •,  for  if  they  contain  any  thing  oily, 
the  alcohol  will  diflblve  it,  and  extraft  it  from  the  matter,  which  therefore 
becomes  fhrunk,  diminilhed,  and  often  wrinkled  :  and  hence  the  prepared 
parts  of  animals  often  appear  thus  changed.  Aromatic  flowers,  leaves,  and 
roots  are  affefted  in  the  like  manner  ;  but  fmall  birds  with  their  feathers  on, 
and  little  animals  covered  with  hard  fcales,  are  exaftly  preferved  by  being 
plunged  in  hot  alcohol  •,  becaufe  the  flirinking,  if  any  fhould  happen  here, 
is  not  fo  eafily  perceived  •,  and  when  they  have  been  fteeped  for  fome  time 
in  pure  alcohol,  fo  as  to  be  thoroughly  penetrated  therewith,  and  then  dried 
in  a  nack  oven,  and  aftemards  fufpended  in  glafles  clofe  Ihut,  fo  as  perfedly 
to  exclude  the  external  air,  they  may  thus  be  preferved  for  ages,  to  the  un- 
fpeakable  advantage  of  natural  and  medicinal  hiftory,  becaufe  they  will  thus 
leave  us  fpecimens,  whereby  the  things  may  be  known. 

4.  Since  therefore  chemifts  and  other  artifts  require  the  pureft  alcohol  on 
numberlefs  occafions,  fo  that  if  the  leaft  drop  of  water  remain  in  it,  the  ex- 
periment would  fail  of  fuccefs,  we  ought  to  have  fome  certain  marks  where- 
by to  difcover  when  this  alcohol  is  perfedly  pure.  Thefe  marks  are  chiefly 
the  following,  (i.)  If  the  alcohol  contains  any  oil  diflfolved  therein,  it  im- 
mediately turns  milky  upon  the  addition  of  water,  and  lets  go  the  oil. 
(2.)  If  it  contains  any  acid,  when  a  little  of  the  alcohol  is  mixed  with  the 
fpJirit  of  fal-ammoniac,  the  effervefcence  thereupon  will  fliew,  that  an  acid  is 
prefent,  other^vife  a  fimple  coagulation  will  remain  •,  and  if  anything  alca- 
line  be  concealed  in  the  alcohol,  this  will  be  manifeft  by  the  effervefcence 
that  the  addition  of  an  acid  will  occafion.  As  for  other  falts,  they  are  feldom 
contained  in  alcohol.  (3.)  It  is  more  difficuh  to  difcover  whether  any  water 
be  concealed  therein  ;  whence  the  chemifl:s  have  invented  certain  ways  of 
trying  it :  the  fii  ft  whereof  is  repeated  diftillation,  from  whence  they  expefted 
to  obtain  the  fpirit  pure  without  phlegm  :  but  I  have  obferved,  that  I  could 
never  by  this  means  obtain  it  fo.  A  fecond  way,  therefore,  is  to  fire  fome 
of  the  alcohol  heated  in  a  fpoon,  and  fuff^er  it  to  burn  in  a  ftill  place,  where 
no  wind  is  moving  ;  and  if  after  the  burning,  no  moifture  remained  in  the 
fpoon,  they  pronounced  the  alcohol  pure.     But  being  made  more  cautious 
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by  the  means  of  other  experiments,  which  we  fhall  foon  relate,  they  ob- 
ferved  that  the  water  alfo,  concealed  in  the  alcohol,  might  at  the  fame  time, 
by  the  adion  of  the  flame,  be  carried  into  the  air  ;  and  confequently,  that 
this  was  a  fallacious  proof.  In  the  third  place,  therefore,  they  took  dried 
gunpowder,  and  laid  a  little  of  it  in  the  bottom  of  a  dry  fpoon,  then  pour- 
ing the  alcohol  upon  it,  they  heated  it,  and  fet  it  on  fire,  and  fuffering  it  ta 
burn  out  in  a  quiet  place,  if  at  laft  the  gunpowder  became  dry,  and  took 
fire,  they  judged  the  alcohol  to  be  pure.  But  this  trial  alfo  is  apt  to  de- 
ceive as  well  as  the  former  •,  both  which,  tho'  they  fhew  the  alcohol  con- 
tains but  little  water,  yet  do  not  fhew  that  it  contains  none  :  therefore  in- 
the  fourth  place,  the  fureft  trial  of  all  is  to  take  a  round  chemical  four  or  fix 
ounce  vial,  with  a  long  and  flender  neck,  and  filling  two  thirds  thereof 
with  the  alcohol,  add  thereto  a  drachm  of  pure  dry  and  hot  fait  of  tartar, 
fhake  them  well  together,  and  hold  them  over  the  fire,  fo  that  they  may 
heat  a  little  lefs  than  fuffices  to  make  the  alcohol  boil,  and  if  when  thus 
heated  and  fhook  they  leave  the  fait  of  tartar  perfeftly  dry,  we  may  be 
fure  that  the  alcohol  contains  no  water,  or  if  any,  not  to  be  difcovered  by 
any  experiment  hitherto  known,  unlefs  by  the  water  collefted  from  the 
flame  of  alcohol  entirely  burnt,  of  which  experiment  we  have  fufHciently 
treated  above  {a).  At  leaft  when  I  have  mixed  this  alcaline  fait  with  alco- 
hol, allowed  to  be  pure,  I  have  immediately  difcovered  whether  it  contained 
any  water  •,  for  upon  taking  alcohol  that  would  burn  entirely  away,  and  fire 
gunpowder,  yet  fait  of  tartar  being  added,  and  growing  moifl:  therein,  pre- 
fently  fhewed  that  fuch  alcohol  contained  water.  Again,  upon  adding  a 
drop  or  two  of  water  to  the  alcohol,  wherein  the  fixed  alcali  had  long  re- 
mained dry,  the  fait  immediately  grew  moifl:,  and  appeared  to  run  unftuous- 
upon  the  fides  of  the  veflel.  Hence  therefore  the  peculiar  nature  of  alcohol 
is  fufficiently  determined  by  its  own  invariable  properties  ;  efpecially  if  we 
add,  that  fuch  alcohol  diftilled  in  a  glafs  alembic  gives  no  figns  of  itfelf, 
as  neither  like  water  appearing  in  moift  drops,  nor  like  good  fpirit  of  wine 
running  in  veins,  but  remains  invifible  ;  which  was  known  to  the  ancient 
chemifts,  as  appears  by  their  writings.  And  this  is  the  ultimate  limit  of 
fermentation  ;  becaufe  this  alcohol  can  fcarce  be  further  perfected  or 
changed. 

PROCESS     XLIX, 

Alcohol  prepared  ivith  alcalies.- 

*  T3ECAUSE  a  large  quantity  of  pure  alcohol  is  often  wanted  of  a  fudden,, 
13  '  when  the  chemical  apparatus  is  not  at  hand,  and  when  it  is  not  de- 

*  trimental  if  the  alcohol  fliould  contain  any  fixed  alcali ;  the  indufl:ry  of  the 

*  chemifts  has  difcovered  this  method.     Take  a  clean  glafs-body,  containing 
'  common  fpirit  of  wine,  and  add  thereto  one  third  of  its  weight  of  pure 

*  and  dry  pot-afli,  which  immediately  falls  to  the  bottom,  fliake  the  glafs 

[a]  See  the  articles.  Fire  and  Menftruumu 

*^  and; 
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and  the  fait  immediately  grows  moift,  and  begins  to  diffolve  at  the  bot- 
tom, whilft  a  thin,  red  liquor  floats  above  it  :  the  more  the  veflel  is  fhook, 
the  more  liquid  the  lower  part  of  the  fait  becomes,  and  the  more  diftinft- 
ly  feparated  from  the  upper  liquor ;  nor  is  it  ever  poflible  to  mix  them 
together,  but  upon  reding  they  will  immediately  feparate  into  two  diftindt 
mafles.  The  Icfs  water  the  fpirit  contained,  the  more  there  will  be  of  the 
upper  liquor,  and  vice  verfd. 

'  Let  thefe  liquors  reft  for  fome  time,  that  they  may  exadtly  feparate  from 
each  other,  then  pour  oflF  the  upper  liquor,  by  a  gentle  inclination  of  the 
vefTel,  into  another  clean  and  dry  velTel ;  with  care  to  prevent  any  of  the 
other  liquor  from  falling  in.  Have  in  readinefs  another  parcel  of  fixed 
alcaline  fait,  well  dried  at  the  fire,  and  put  it  hot  into  the  glafs-body  con- 
taining the  former  fpirit,  now  decanted,  and  deprived  of  its  water ;  fliake 
them  together  in  the  glafs  kept  Ihut,  and  the  fait  that  was  put  in  dry  will 
again  become  fomewhat  wet ;  continue  to  fliake  them  fo  long  till  the  fait 
appears  to  dilTolve  no  more,  but  a  tranfparent  red  liquor  floats  above  it, 
which  will  be  obtained  the  purer,  the  drier  and  hotter  the  alcaline  falc 
was,  and  the  longer  the  fhaking  was  continued.  After  this,  pour  off  the 
liquor  into  a  tall  and  dry  chemical  vial,  and  put  to  it  a  little  extreinely 
dry,  pure  and  hot  fixed  alcali  -,  fet  them  together  in  a  place  heated  to  a 
hundred  degrees,  and  frequently  Ihake  the  vial  •,  if  the  fait  now  remains 
perfeftly  dry,  the  alcohol  will  be  pure,  but  of  a  red  colour,  a  mixed  tafte, 
and  a  fomewhat  ungrateful  odour ;  it  will  alfo  give  manifeft  figns  of  its 
containing  an  alcali  by  its  lixivious  tafte,  and  making  an  effervefcence  with 
acids.  In  this  operation  there  always  appears  fome  fat  oil,  which  fepa- 
rates  itfelf,  either  from  the  fpirit,  or  the  pot-afh,  or  perhaps  from  them 
both  •,  and  this  oil  has  an  unpleafant  fmell :  the  fixed  alcali  likewife  here 
employed,  changes  its  nature,  and  by  uniting  with  the  acid  contained  in 
the  fpirit,  at  length  becomes  a  compound,  and  fomewhat  volatile  fait. 
Hence  I  have  found  that  this  fait  being  feveral  times  ufed  for  the  fame 
operation,  and  each  time  dried  again,  at  length  changed  as  it  were  into 
the  nature  of  terra  foliaia  tartari ;  or  at  leaft  became  unfit  for  farther  fer- 
vice  as  a  fixed  alcali :  whence  we  have  a  confirmation  of  what  was  above 
faid,  of  the  nature  and  parts  of  common  fpirit  of  wine.  If  the  alcohol, 
thus  prepared,  be  once  diftilled  with  a  gentle  heat,  in  a  glafs  veffel,  it  will 
be  obtained  fufficiently  pure,  and  not  unfit  for  all  the  operations  that  re- 
quire a  perfeft  alcohol ;  fomewhat  however  of  an  alcaline  nature  remains 
in  it,  and  may  be  deftroyed  by  carefully  adding  a  few  drops  of  the  oil  of 
vitriol,  before  the  diftillation,  till  no  more  effervefcence  appears,  after 
which  the  alcohol  will  be  obtained  pure  by  diftillation.' 


'The  ufe. 

Hence  we  learn  that  the  procuring  of  pure  alcohol  proves  more  difficult 
than  is  commonly  thought ;  becaufe  fomewhat  acid  and  aqueous  remains  in- 
timately mixed  with  it  in  the  diftillation  :  and  by  ufing  of  fixed  alcali,  this 
alfo  clofely  unites  with  the  fpirit ;  whence  we  need  not  wonder,  that  many 

elegant 
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elegant  experiments,  requiring  the  ufe  of  fimple  alcohol,  fhould  fo  feldom 
fucceed.  It  is  alfo  manifeft,  that  fixed  alcali  will  fit  the  alcohol  for  certain 
experiments,  either  becaufe  it  feparates  the  water,  acid,  and  oil ;  or  becaufe 
it  adds  fomething  of  its  own  alcaline  nature,  and  fo  increafes  its  diflblving 
power.  All  thefe  particulars,  therefore,  are  to  be  regarded  before  we  can 
determine  of  the  fuccefs  or  failure  of  any  experiments  wherein  alcohol  is 
ufed.  Chemiftry,  therefore,  having  produced  alcohol,  is  come  to  its  utmofb 
limits  in  this  particular  ;  as  being  unable  to  perfeil  the  produftion  farther, 
refolve  it  into  more  fimple  parts,  or  even  to  change  its  nature.  Upon  a 
careful  examination  I  found,  that  the  moft  limpid  fpirit  of  wine,  reftified  in 
the  common  manner,  by  one  diftillation,  and  poured  upon  pure  fait  of  tartar, 
divides  itfelf  into  two  parts,  fometimes  nearly  equal ;  one  whereof  is  pure 
water,  and  the  other  pure  alcohol,  as  is  fufficiently  known  ;  but  I  never 
could  find,  upon  making  many  experiments,  that  true  fimple  alcohol,  united 
with  pure  fixed  alcali,  would  mix  one  half,  or  its  oily  part,  with  a  faline  al- 
caline fubftance  in  form  of  a  balfamic  foap,  called  the  Samech  of  Paracelfus^ 
and  leave  its  other  half  mere  elementary  water.  This  however  is  aflTerted 
by  the  great  Helmont  {a),  and  indeed  it  fucceeds  in  the  manner  I  mentioned 
above  ;  but  not  as  the  followers  oi  Helmont  aflert,  viz.  that  he  here  joined  the 
fulphur  of  the  wine  with  the  fixed  alcali  :  for  in  my  experiments  the  water 
joins  with  the  fait,  and  rejefts  the  alcohol  fo  long  as  any  water  remains 
therein  ;  whereas  they  fay  that  the  oil  of  the  alcohol  unites  with  the  fait,  and 
rejedls  the  water.  But  more  of  this  fubject  in  our  eightieth  procefs,  where 
fome  laborious  experiments,  performed  to  this  purpofe,  will  greatly  illultrate 
the  matter  ;  and  nothing  more  of  this  kind  is  here  required, 

PROCESS     L. 

'The   origin   of  vinegar. 

HAVING  feen  the  effeft  of  the  firft  fermentation,  viz.  the  production 
of  alcohol,  we  come  next  to  confider  the  produftion  of  the  fecond,  viz. 
vinegar,  which  can  never  be  had  genuine,  without  a  previous,  and  indeed 
a  double  fermentation  ;  for  wine  muft  firfl:  be  made,  before  vinegar  can  be 
procured.  And  again,  every  wine  is  difpofed  to  become  vinegar  by  art,  that 
is,  if  the  wines  be  mixed  in,  and  ftirred  with  their  own  lees,  flowers,  and 
tartar  reduced  to  powder,  as  alfo  the  acid  and  auftere  ftalks,  fldns,  huflis, 
and  leaves,  that  contain  a  tartarous  fait,  and  the  whole  be  fet  in  a  warm 
place,  contained  in  a  wooden  veflel,  efpecially  fuch  as  has  been  feafoned 
with  the  fume  of  vinegar,  and  in  a  place  alfo  abounding  with  a  vapour  there- 
of :  for  thus  the  wine  begins  a  new  fermentation,  and  produces  a  confider- 
aljle  degree  of  heat,  in  which  refpeft  the  acetous  feems  to  differ  from  the 
preceding  vinous  fermentation.  And  if  the  vinous  fpecies  fhould  be  too  long 
continued,  the  wine  will  grow  four  and  flat,  but  never  become  good  vinegar, 
to  make  which  requires  a  particular  and  exaft  operation. 

[a]  Page  58,  86, 
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The  remote  matter,  therefore,  of  acetous  fermentation  is  every  vegetable 
fubjeft  lit  for  vinous  fermentation,  provided  it  be  firft  properly  changed  into 
wine  by  means  of  the  vinous  fermentation  :  but  the  immediate  fubjedls  for 
preparing  of  vinegar  are  wines  of  all  forts ;  this  rule  being  obferved,  that  the 
ftrongeft  wines  afford  the  fHarpeft  vinegars,  and  'vice  verfd. 

The  proper  ferments  for  promoting  this  operation  are  chiefly  thefe,  (i.) 
The  lees  of  tart  wines.  (2.)  The  lees  of  vinegar  depofited  in  the  old  cafks, 
efpecially,  if  faturated  with  the  ftiarpeft  vinegar.  (3.)  The  tartar  of  acid 
wine  reduced  to  powder.  (4.)  Vinegar  itfelf  perfe6tly  prepared,  and  brought 
to  a  high  degree  of  acidity.  (5.)  Old  cafks  which  have  long  lain  filled  with 
the  fharpeft  vinegar,  fo  as  to  become  penetrated  with  the  fharp  acid  thereof. 
(6.)  The  frequently  repeated  mixture  of  the  lee  with  its  own  wine.  (7.)  The 
ftalks,  hufks,  and  fkins  of  cherries,  currants,  grapes,  or  the  tendrels,  and 
the  lil<e  parts  of  the  vine,  that  are  acid  and  auftere.  (8.)  Bakers  leaven, 
after  it  is  turned  acid.  (9.)  All  the  compofitions  of  the  former,  efpecially 
with  the  addition  of  keen  aromatics  ;  for  then  the  vinegar,  hence  produced, 
will  become  exceeding  ftrong. 

Glauber  has  long  ago  exadtly  defcribed  the  hiftory  of  the  operation  in  his 
writings  againft  Earner,  and  it  was  afterwards  publifhed  in  the  Philofophical 
Tranfadions.     The  method  in  Ihort  is  this. 

'  Take  two  large  open  veffels,  made  in  the  manner  of  common  hogfheads, 

*  in  each  of  them  place  a  wooden  grate,  within  a  foot  of  the  bottom,  as 
'  they  ftand  upright ;  upon  thefe  grates  firfl:  place  a  moderate  layer  of  the 

*  green  twigs,  or  cuttings  of  the  vine,  and  upon  this  the  ftalks  of  the  grapes, 

*  without  the  ftones,  till  the  whole  pile  reaches  within  a  foot  of  the  tops  of 
'  the  veflels,  which  are  to  remain  open  •,  then  fill  one  of  thefe  veflels  with 
'  wine  to  the  top,  and  only  half  fill   the  other  -,  then  with  liquor  drawn 

*  out  of  the  full  veflel,  daily  fill  up  that  which  was  only  half  full  before, 
'  and  do  this  alternately,  without  ever  leaving  a  full  veffel  above  twenty- 
'  four  hours.  Thus  on  the  fecond  or  third  day  there  will  arife  in  the  half 
'  filled  velTel  the  motion  of  fermentation,  with  a  fenfible  heat,  which  gra- 
'  dually  Increafes  every  day  ;  and  in  the  full  velTel,  the  motion  and  heat  is 
'  at  the  fame  time  checked,  fo  as  almoft  to  ceafe  upon  that  day  :  and  thus 
'  fermentation  and  heat  ceafe  and  renew  alternately,  firft  in  one  veffel,  and 
'  then  in  the  other.  The  operation  muft  be  continued,  till  at  length  the 
'  heat  is  extinguifhed,  and  the  motion  ftopped  in  the  half  filled  veffels ; 
'  which  is  a  fign  that  this  acetous  fermentation  is  perfectly  finilhed.  The 
'  vmegar  thus  prepared  is  to  be  kept  in  cafks  clofely  ftopped.' 

"ithe  ufe. 

The  hotter  the  place  is  wherein  the  vinegar  is  made,  the  fooner  the  ope- 
ration is  performed  ;  and  in  France  it  is  finilhed  in  fifteen  days  in  the  fum- 
mer,  but  in  winter,  and  in  a  cold  place,  it  requires  much  longer  time ;  and 
in  the  heat  of  fummer,  or  if  the  place  be  extremely  hot,  the  vinegar  oftea 
requires  to  be  fhifted  from  the  full  veffel  into  the  half  full  one  every  twelve 
hours,  otherwife  fuch  a  heat  and  fermentation  would  be  raifed  in  the  half 

filled 
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filled  veffel,  as  to  diffipate  the  volatile  fpirit  of  the  wine,  not  yet  fufficiently 
fixed,  before  it  was  fixed  and  changed  into  the  acid  fpirit  of  vinegar ;  and 
thus  the  vinegar  would  become  vapid,  and  no  way  like  that  which  is  found 
and  good  ;  and  for  this  reafon  the  half  filled  veflel  is  always  kept  clofe  ftopt 
with  a  cover,  that  the  ebullition  of  the  liquor  may  be  checked,  and  that 
the  fpirit,  being  kept  in,  may  the  longer  and  more  powerfully  aft  upon  the 
auftere  body,  and  be  entangled  by  its  re-a6tion.  And  thefe  covers  are  to  be 
made  of  the  fame  wood ;  but  the  full  veflel  is  always  left  open,  that  the  air 
may  have  free  accefs  to  change  the  liquor. 

This  is  the  fecond  fermentation  that  tends  to,  and  terminates  in  the  mak- 
ing of  vinegar ;  which  is  unjuflly  taken  for  a  liquor  produced  after  the  lois 
of  the  fpirit  of  the  firft  fermentation  ;  for  in  that  cafe  the  liquor  would  be 
a  vapid  thing,  and  not  vinegar  :  but  the  more  generous  and  fpirituous  the 
wine  is,  the  better  vinegar  it  afi-brds  in  this  operation,  and  the  weaker,  the 
worfe.  And  hence  good  malt-liquors,  treated  in  the  fame  manner,  make 
excellent  vinegar  ;  and  the  fame  holds  true  of  rich  Spanijh  wine.  We  mufl 
here  obferve  that  this  fermentation,  which  converts  wine  into  vinegar,  is 
attended  with  a  confiderable  heat,  whereas  fermenting  muft,  in  the  time  of 
the  vintage,  is  fcarce  warm,  and  fermenting  beer,  notwithftanding  its  vio- 
lent motion,  is  not  fo  much  as  warm  ;  whence  it  Ihould  feem  that  heat  is 
always  required  to  generate  acidity.  Milk  and  meats  prepared  of  bread, 
flower,  i^c.  require  a  heat  of  fome  kind  or  other,  to  turn  them  four ;  the 
violence  of  the  fire  turns  the  neutral  bodies  of  nitre,  fait,  and  fulphur,  into 
very  ftrong  acids.  If  we  confider  this,  we  fhall  fee  that  almofl;  every  thing 
requires  its  peculiar  heat. 

Another  thing  to  be  here  confidered  is,  that  whilft  wine  acquires  the  na- 
ture of  vinegar  in  the  manner  above  defcribed,  tho'  the  v/ine  was  thin  and 
limpid,  it  depofites  an  incredible  quantity  of  a  grofs,  fat,  oily,  or  foapy 
matter,  which  all  around  gradually  grows  to  the  fides  of  the  caflc,  and  the 
fkins  and  twigs  employed.  From  whence  fliould  this  proceed  .''  There  are 
no  figns  of  it  in  the  wine,  the  twigs,  or  the  rape ;  yet  it  is  thus  generated 
from  the  wine,  becaufe  if  wafiied  away,  more  is  produced  by  the  wine  ;  and 
this  undluous  grofs  matter  ought  to  be  removed  once  a  year,  otherwife  the 
wine  put  into  the  cafks  would  not  be  changed  to  vinegar,  but  into  a  corrupt, 
grofs,  unftuous  liquor,  unfit  for  any  ufe.  Therefore  all  the  rape,  now  turgid' 
with  the  ferment  of  the  vinegar,  is  fuddenly  to  be  wafhed  from  this  unftuous 
matter,  by  pafling  water  quick  thro'  it,  left  by  remaining  long  in  the  water, 
the  acid  virtue  of  the  rape  ftaould  be  drawn  out ;  fo  likewile  the  grate,  the 
fides  and  bottom  of  the  vinegar  cafks,  are  to  be  cleanfed  with  the  fame 
caution,  and  again  fitted  for  the  operation  as  before  ;  and  thus  they  ferve 
again,  till  by  a  long  continuance  of  converting  wine  into  vinegar,  the  fame 
unftuous  crufh  fliews,  that  the  wine  does  truly  throw  off^  an  oil,  whilfl:  it 
pafles  into  vinegar ;  and  that  the  acetous  ferment  does  remain  in  the  cafk, 
the  grate,  and  the  rape  :  whence  this  power  becomes  very  great  in  the  old 
cafks  of  this  kind,  which,  together  with  all  the  parts  belonging  to  them,  at 
length  become  a  kind  of  fpunges  full  of  vinegar. 

S  2  We 
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We  muft,  laftly,  remember  what  was  obferved  above,  that  alcohol  pre- 
pared from  old  ftrong  beer  is  undiftinguilhable  from  that  afforded  by  the 
beft  wine  ;  and  the  fame  holds  true  of  vinegar,  which,  being  made  from  the 
ftrongeft  old  beer,  proves  as  good,  pure,  and  ufeful  for  any  purpofe,  as  that 
made  of  the  beft  wine.  Nor  can  any  difference  be  eafily  found  betwixt 
them,  unlefs  fo  far  as  the  bitters  employed  in  making  the  beer  may  give  it 
a  different  tafte  and  colour,  and  fomewhat  alter  the  nature  of  this  from 
that  made  of  malt  alone  :  and  hence  we  may  be  fufficiently  certified  of  die 
adtion  of  this  fecond  ferm.entation,  which,  when  perfeftly  performed,  is  the 
production  of  good  vinegar. 

That  this  aftion,  however,  may  be  the  better  underftood,  we  proceed  to 
confider  what  vinegar  is ;  and  we  fhall  find  it  a  vegetable,  acid,  penetrating, 
fomewhat  unftuous,  and  volatile  fluid,  produced  from  wine,  by  the  aftiori 
above  defcribed,  the  firft  part  whereof  that  comes  over  in  diftillation  is  truly 
acid,  and  no  way  inflammable,  but<  like  water  quenches  fire  and  flame  ; 
which  wonderful  properties  accurately  diftinguifli  vinegar  from  wine.  Wine 
is  prepared  by  the  firft  fermentation  direftly  from  vegetables,  and  vinegar 
by  a  fecond  fermentation  from  what  was  wine  before.  The  firft  part  that 
comes  over  from  wine  by  diftillation  is  readily  inflammable,  but  the  firft 
part  obtained  from  vinegar  by  diftillation  extinguifhes  flame  like  water ;  and  ^ 
therefore  there  is  a  particular  difference  between  them.  Some  of  the  moft 
ficilful  among  the  chemifts  have  faid,  that  vinegar  is  the  volatile  tartar  of 
wine,  becaufe  tartar  is  the  moft  acid  part  of  wine,  tho'  not  volatile  -,  and 
vinegar  a  converfion  of  wine  into  an  acid  that  is  volatile  :  and  again,  becaufe 
wine  generally  depofites  a  tartar,  but  vinegar  none,  tho'  it  ftands  long, 
whilft  yet  being  deprived  of  a  great  part  of  its  oil  in  the  making,  and  fo 
become  more  acid,  it  fliould  feem  fo  much  the  more  difpofed  to  generate 
tartar.  It  is  true,  that  what  remains  at  the  bottom,  alter  the  diftillatioa 
of  the  vinegar,  feems  to  refemble  tartar,  but  yet,  upon  due  examination,  it 
will  appear  veiy  difterent  from  it,  as  we  fliall  fee  in  the  fifty-firft  procefs. 
But  it  is  of  great  moment  to  chemiftry,  medicine,  and  all  philofophy  to  under- 
ftand  the  nature  of  this  vinegar.  And,  (i.)  it  is  a  liquor  already  defcrib- 
ed by  its  characters,  to  which  we  may  now  add,  that  it  is  a  volatile,  oily, 
acid  fait  •,  for  its  oil,  tho'  wonderfully  concealed  under  a  thin  and  hungry 
acid,  will  hereafter  be  manifefted  by  many  evident  experiments,  efpecially 
binder  the  feventy-fixth,  and  hundred  and  feventy-third  proceffes.  This  com- 
pofirion  is  extremely  ufeful,  as  refifting  putrefadlion,  which  is  fo  common 
and  fo  dangerous  to  the  animal  juices,  and  at  the  fame  time  has  its  acrimony 
mitigated  by  the  oil  united  with  it.  It  is  alfo  fo  penetrating,  as  without  a 
feparation  of  different  parts,  to  pals  expeditioufly  thro'  the  denfeft  fubftance, 
without  lofing  its  virtue  :  nay  it  will  freely  pafs  almoft  thro'  the  whole  body, 
except  a  few  fmall  vefifels,  and  therefore  may  be  diftributed  into  all  the  larger, 
and  exercife  its  proper  virtues  therein,  efpecially  as  they  will  be  there  ex- 
cited by  the  vital  motion  and  natural  heat.  It  alfo  eafily  mixes  with  all 
the  juices  of  the  body,  not  'excepting  even  oils  themfelves  ;  and  by  means 
of  its  thinnefs  and  difpofition  to  mix,  it  produces  many  effefts  in  the  body. 
It  has  an  extraordinary  cooling  virtue  in  fevers  that  arife  from  an  acrimony 

of 
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of  the  bile,  or  any  alcaline  fait,  or  putrid  matter  generated  in  the  body  ;  as 
likewife  from  the  bites  of  venomous  creatures  ;  and  allays  the  thirft  occa- 
fioned  thereby  :  whence  Diofcorides  and  Hippocrates  have  commended  no- 
thing more  highly  in  thefe  cafes,  than  a  mixture  of  vinegar  and  water,  efpe- 
cially  when  mollified  by  the  addition  of  honey.  And  chirurgeons  know  of 
nothing  more  efficacious  in  external  diforders,  fuch  as  the  eryfipeloiis  inflam- 
mations, and  putrid  ulcers  ;  and  for  the  cure  of  venomous  bites,  there  is  no- 
thing more  eftedlual,  than  this  liquor  of  honey  and  vinegar,  as  we  remark- 
ably find  in  the  bite  of  a  mad  dog.  It  is  fo  oppofite  to  drunkennefs,  thac 
whereas  fpirit  of  wine  is  almoft  the  only  thing  which  occafions  that  difor- 
der,  the  fpirit  of  vinegar  removes  it.  Nay,  a  perfon  alm.ofl  dead  drunkby 
the  abufe  of  fpirituous  liquors,  may  be  brought  to  himfelf  by  the  drinking 
of  vinegar  ;  fo  that  nothing  feems  more  fitted  to  move  the  fpirits,  and  excite 
the  nerves,  than  this.  When  I  have  often  endeavoured  in  vain,  by  elabo- 
rate chemical  produdiions  to  relieve  perfons  in  weaknefs,  faintings,  lethar- 
gic, drov/fy,  and  vomiting  diforders,  I  have  at  length  effe6ted  it  by 
means  of  vinegar,  applied  to  the  nofe  and  mouth,  or  received  into  the  fho- 
.  mach  ■,  and  what  is  fcarce  to  be  credited  without  trial,  I  have  often  here- 
with relieved  convulfive,  hypochondriacal,  and  hyfterical  diforders  :  and  as 
for  adlual  corruptions  of  the  juices,  gangrenes,  and  mortifications,  it  is  fo 
ferviceable  in  thefe  cafes,  as  not  to  have  its  equal  :  and  this  I  openly  de- 
clare upon  experience.  In  fhort,  we  fee  that  when  the  violent  heat  of  au- 
tumn has  already  begun  a  putrefadlion  in  flefti  or  blood,  they  may  ftill  be 
preferved  pure  and  uncorrupt,  by  wafhing  them  with  a  large  quantity  of 
vinegar.  I  alfo  attribute  an  attenuating  virtue  to  this  liquor,  contrary  to 
what  is  done  by  fome  others ;  for  if  mixed  warm  with  the  blood,  or  its  fe- 
rum,  it  does  not  coagulate  but  dilute  them,  without  producing  any  thing 
grumous,  but  gently  refolving  coagulations.  And  hence  it  proves  fo 
beneficial  in  burning  fevers,  the  plague,  fmall-pox,  meafles,  and  the  like, 
where,  upon  difleftion,  coagulations  have  been  fo  often  found  :  vinegar, 
likewife,  is  the  principal  remedy,  when  alcaline,  volatile  falts  are  in  fuch 
cafes  ufed  very  unfuccefsfully,  becaufe  they  increafe  the  velocity  of  the 
blood  by  their  ftimulating  virtue,  and  confequently  its  denfity.  The  fa- 
mous Sylvius,  if  not  the  author,  at  leaft  a  great  admirer  of  the  volatile,  oily 
falts,  depended  upon  vinegar,  as  a  prefervative  from  the  plague,  and  fafely 
vifited  his  patients  fick  of  that  diftemper,  after  having  prepared  himfelf  by 
drinking  an  ounce  or  two  thereof :  but  having  once  omitted  it,  he  was  pre- 
fently  feized  with  a  pain  in  his  head.  I  am  not  acquainted  with  any  more 
certain  fudorific ;  for  when  diluted  with  water,  or  drank  alone,  it  flrongly 
promotes  fweat,  even  in  the  plague,  and  the  moft  malignant  diftempers,  where 
other  remedies  will  hardly  anfwer.  (2.)  This  vinegar  feems  to  be  generat- 
ed by  a  combination  of  the  inflammable  fpirit  produced  in  the  firfl  fermen- 
tation, along  with  a  certain  acid,  fomewhat  more  fixed,  that  lay  conceal- 
ed in  the  wine  •,  for  that  this  fpirit  is  not  here  loft  or  deflroyed  was  fhewn 
above.  It  therefore  deferves  to  be  confidered,  whether  that  fpirit  be  not 
in  the  fecond  fermentation  united  with  the  tartar,  or  the  efiTential  fait  of  the 
wine.     The  fpirit  of  the  wine  appears  to  be  here  converted  into  the  perfedly 

altered 
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altered  nature  of  the  vinegar  •,  and  if  fo,  perhaps,  this  is  one  way  commonly 
known,  whereby  the  matter  of  alCohol  is  truly  changed  into  another  thing. 
(3.)  Perhaps,  the  eflential  fait  of  the  wine,  by  this  means,  becomes  an  ad- 
mirable tartar  •,  for  the  tartar  is  wholly  confumed  in  making  the  vinegar, 
whilft,  at  the  fame  time,  only  a  vifcous  oil  is  feparated  from  it.  For  if 
bright  Rhenijh  wine  be  put  up  frefh  into  a  clean  cafl<,  it  will  produce  much 
excellent  tartar  •,  whereas  the  i'ame  wine,  being  converted  into  vinegar,  will 
afford  no  tartar,  tho'  thus  kept  for  a  very  long  time  •,  and  yet,  as  was  be- 
fore obferved,  in  this  fecond  acetous  fermentation  there  appears  to  be  no- 
thing produced,  or  depofited,  that  any  way  refembles  tartar,  but  only  the 
vifcous  oily  matter  we  fpeak  of,  which  is  very  different  from  tartar.  (4.) 
In  the  difbillation  of  wine  an  inflammable  fpirit  riles  before  the  water  ;  but  in 
tlie  diftillation  of  old  vinegar,  the  watery  part  comes  over  firft,  and  after- 
wards an  acid  fpirit,  which  is  always  the  more  acetous,  the  longer  the  diftil- 
lation is  continued.  Whence  it  appears  that  the  firft  fermentation  renders  its 
produftion  volatile,  but  the  fecond  rather  fixes  its  produ6lion.  The  aftion 
of  fermentation  is  furely  wonderful,  as  it  prepares  a  fliarp  wine  from  a  fweet 
muft,  and  alcohol  from  a  fubftancc  that  contained  none  before  ;  and  again, 
of  a  fweet  thing  generates  an  acid,  and  from  the  matter  of  alcohol  obtains 
a  thing  of  a  very  different  nature.  (6.)  The  things  that  promote  this  ace- 
tous fermentation  are,  i .  A  confiderable  warmth ;  2 .  A  free  admilTion  and 
even  admixture  of  the  air  •,  3.  A  motion,  and  repeated  fhaking  or  ftirring 
together,  in  the  open  air ;  4.  The  addition  of  the  keener  aromatics  in  the 
fermentation. 

The  things  that  hinder  this  fermentation  are  all  thofe  mentioned  under 
the  fame  title,  in  the  hiftory  of  the  firft  fermentation,  excepting  that  con- 
cefTive  motion  is  here  ferviceable,  but  in  the  vinous  fermentation  prejudi- 
cial. And  thus  we  finilh  the  whole  hiftory  of  fermentation  both  vinous  and 
acetous. 

PROCESS    LI. 

The  diftillation    of  vinegar    into  an   acid  water,  an    acid  fpirit,  an 
extra^,  a  fapa,  a  tartar,  a72d  an  oil. 

jISTILL  old  vinegar,  prepared  from  the  beft  wine,  in  a  tall  narrow 
'  glafs  body,  three  fourths  filled  therewith,  with  a  gentle  fire,  till  a 
fourth  part  is  come  over,  which  will  be  light,  limpid,  and  run  along  the 
glafs-head  in  fcattered  dewy  drops  like  water,  not  in  veins  like  fpirit.  It 
is  of  a  tartifli  tafte,  and  quenches  fire  like  water.  If  this  part  be  again 
diftilled  in  a  clean  body  to  a  half,  what  firft  comes  over  will  be  almoft 
aqueous,  and  is  of  excellent  fervice  where  very  gentle  acids  are  required. 
All  the  chemifts  have  agreed  in  thefe  particulars  except  one  ;  for  Vigani 
has  wrote  that  the  firft  part  which  arifes  from  vinegar  in  diftillation  is  in- 
flammable, fo  as  to  burn  in  the  fire.  To  reconcile  this  difference,  I  fhall 
here  relate,  that  having  received  fome  vinegar  direflly  imported  from 

'  France, 
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France,  before  it  had  acquired  a  very  acid  tafte  ;  and  direftly  putting  20 
pints  thereof  into  a  large  glafs  retort,  I  patiently  diftilled  with  a  very  mo- 
derate warmth,  and  obferved,  that  the  rifing  vapour  ftreamed  down  the 
receiver  in  oily  veins,  as  happens  in  the  diftillation  of  wine  ;  furprized  here- 
at,  I  continued  the  fame  degree  of  heat,  till  dewy  vapours  began  to  fol- 
low, as  happens  in  the  diftillation  of  water  and  vinegar  :  then  examining 
what  firft  came  over,  I  found  it  tafte  like  common  fpirit  of  wine,  diluted 
with  weak  vinegar,  and  that  when  thrown  into  the  fire,  it  flamed  like  fpirit 
of  wine.  But  having  kept  the  fame  vinegar  above  a  year  in  a  clofe  flop- 
ped vefTel,  and  afterwards  repeated  the  operation,  the  fuccefs  was  differ- 
ent ;  for  I  procured  no  inflammable  fpirit,  but  only  an  aqueous  vapour 
of  vinegar  •,  whence  I  learnt,  that  the  inflammable  fpirit  does  in  time  turn 
into  the  acid  of  vinegar,  and  that  the  tafte  of  vinegar  new  made  is  fome- 
what  vinous,  but  that  this  gradually  goes  off"  with  age,  and  the  vinegar 
becomes  more  fliarp  and  acid,  whilft  all  the  former  fpirit  is  changed,  and 
only  an  acid  one  remains  ;  and  therefore  that  the  inflammable  part  is  truly 
converted  into  vinegar,  which  is  afterwards  uninflammable.  And  hence 
we  find,  that  the  chemifts  have  fpoke  true,  and  Vigani  not  falfe,  if  we  un- 
derftand  him  of  new  made  vinegar. 

'  I  afterwards  diftilled  the  vinegar  that  remained  after  the  firft  fourth  was 
drawn  from  it,  raifing  the  fire  a  little,  and  continuing  it  thus,till  two  thirds 
were  drawn  off  from  the  remainder  ;  fo  that  of  four  parts  of  the  old  vinegar 
at  firft  employed,  only  one  remained  behind.  The  liquor  appeared  in  dewy 
drops,  of  a  much  more  acid  tafte,  and  no  ungrateful  odour,  tho'  a  little 
empyreumatic  ;  it  alfo  appeared  more  ponderous,  and,  when  poured  to 
the  former,  funk  to  the  bottom  thereof  :  and  this  liquor  we  properly  call 
diftilled  vinegar. 

'  If  now  the  fire  be  increafed,  and  the  remaining  fourth  part  be  diftilled 
'  out  of  a  glafs  retort,  into  a  receiver  that  is  not  too  cold,  there  will  come 
■  over  an  extremely  limpid,   and  highly  acid  liquor,   fo  penetrating  as  to 

•  fweat  thro'  the  luting  ;  and  it  will  hardly  rife,  unlefs  urged  by  a  ftrong 
'  fire,  whence  the  receiver  at  that  time  grows  very  hot,  and  eafily  burfts  ; 

•  and  no  veins  appear  even  in  this  diftillation,  and  the  liquor  obtained  will 
'  quench  fire.  Let  the  operation  be  continued,  till  only  a  twentieth  part,  or 
'  lefs,  remains  of  the  vinegar  employed.  The  laft  liquor  that  comes  over 
'  fmells  empyreumatical. 

'  A  black,  grofs,  acid,  oily,  and  highly  empyreumatical  liquor,  remains 
'  at  the  bottom  of  tlie  retort  •,  and,  if  urged  with  the  utmoft  violence  of 
^  fire,  it  affords  an  exceedingly  acid,  ponderous,  empyreumatical,  fetid  liquor, 
'  and  at  length  an  oil,  of  an  extraordinary  burnt  fmell ;  leaving  a  black, 
'  acid  faeces  behind,  which,  being  burnt  in  an  open  fire,  affords  brown  alhes,  - 
'  after  it  has  conceived  and  fupported  a  clear  flame.  Laftly,  there  remains 
'  a  large  quantity  of  a  Iharp  alcaline  fait  in  the  afhes. 

'  From  all  this  it  is  plain,  that  not  the  leaft  quantity  of  alcohol  remains  in 
'  fo  large  a  proportion  of  vinegar  •,  that  even  the  nature  of  tartar  does  not  here, 

•  continue,  but  that  the  whole  is  rather  become  volatile,  except  fome  fmall  part  -, 
'  and  laflly,  that  vinegar  is  entirely  different  from  any  other  luiown  acid. 

'  We 
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'  We  have  gone  thro'  thefe  operations  to  fliew  the  nature,  compofition, 
'  and  refohition  of  vinegar  •,  but  it  would  be  too  tedious  and  coftly  to  diftil 
'  vinegar  in  this  manner  for  common  ufe.  When  therefore  a  quantity  of  it 
'  is  required,  the  ufual  method  is  to  fill  three  fourths  of  a  ftili,  tinned  on 
'  the  infide,  with  vinegar,  then  apply  a  glafs-head,  and  fo  to  diftil  by  the 
'  worm,  v/ith  a  fire  fufficient  to  make  the  vinegar  boil,  and  firft  to  fave  apart 
'  the  firft  fourth  that  comes  over,  then  again  two  fourths,  under  the  name 
'  of  diftilled  vinegar ;  the  fourth  remaining  in  the  ftill  may  be  kept  till  a 
'  large  quantity  of  it  is  acquired,  to  be  diftilled  together  for  preparing  the 
'  fti'ongeft  kind  of  diftilled  vinegar  for  fome  particular  operations  ;  but  I 
'  have  always  found  it  tainted  by  diflblving  the  copper  of  the  ftill,  which 
'  unfits  it  for  internal  ufe.' 

The  ufe. 

This  diftilled  vinegar  is  an  oily  faline  acid,  retaining  the  virtues  explained  ■ 
of  vinegar  in  the  preceding  procefs,  tho'  thus  rendered  more  penetrating, 
adive,  and  volatile,  as  it  is  freed  from  the  moft  fluggifli  ten-eftrial  part.  The 
fapa  of  this  vinegar,  remaining  after  the  diftillation  in  glafs,  when  feven 
eighths  have  been  drawn  from  it,  is  a  very  noble  prefervative  medicine  both 
for  internal  and  external  ufe  ;  but  by  reafon  of  its  highly  auftere  tafte,  it  re- 
quires to  be  largely  mixed  with  fugar,  or  honey,  to  mitigate  it ;  as  Angelus 
Sala  has  obferved  :  this  fapa  is  a  true  detergent  acid  foap,  which  is  always 
the  more  efficacious  the  thicker  it  becomes,  as  being  thus  the  more  oily. 
We  alfo  learn  by  this  experiment  how  ftrangely  the  different  principles  of 
things  may  lye  concealed  among  one  another  %  for  who  could  have  believed 
that  fo  much  oily  matter  remained  in  fined-down  wine,  as  is  thence  fepa- 
rated  in  the  making  of  vinegar  .'  Who,  in  fo  hungry  a  liquor  as  vinegar, 
could  have  expected  a  black,  oily,  and  thick  fapa  ?  Or  laftly,  in  a  liquor  fo 
clear,  and  fo  like  water,  as  diftilled  vinegar,  have  fufpefted  a  copious  oil  to  be 
lodged  ?  Some  eminent  artifts  have  alfo  obferved,  that  the  acid  of  diftilled 
vinegar,  when  united  with  the  calx  of  lead,  fo  as  to  form  the  fubftance 
called  faccharum  faturni,  concretes  therewith  into  a  fat  and  tenacious  kind 
of  fweet  fugar,  which,  when  gently  dried  and  diftilled  in  a  glafs  retort, 
affords  a  fat  liquor,  that  burns  like  ipirit  of  wine  ;  fo  that  this  fulphureous 
matter  lay  concealed  in  the  aqueous  vinegar,  fo  as  again  to  manifeft  itfelf, 
or  be  regenerated  in  the  operation  ;  unlefs  any  one  had  rather  fuppofe,  that 
the  combuftible  oil  was  fcparated  from  the  metallic  body  of  the  lead,  by 
the  foft  acid  of  the  vinegar  ;  and  that  all  this  combuftible  fluid  was  only  of 
a  metallic  origin  :  which  to  me  does  not  feem  probable.  For  the  acid  fpirit 
of  nitre  produces  an  auftere  and  fweet  vitriol,  by  diflblving  lead  ;  but  this 
mixture  does  not,  that  I  know  of,  afford  any  fuch  inflammable  liquor  by 
diftillation.  And  farther,  if  pure  diftilled  vinegar  be  poured  upon  highly 
calcined  fait  of  tartar,  an  inflammable  liquor  will  be  generated,  as  we  ftiall 
fhew  by  a  manifeft  experiment  in  our  feventy-fixth  procefs.  Nothing  feems 
more  ftrange  than  that  the  highly  acid  faeces  of  vinegar  ftiould  afford  an 
alcali, 

PROCESS 


The  PraBice  of  Chemistrv.  137 

PROCESS    LIT. 

The  redfification  of  dijlilled  vinegar^  without  addition. 

'  rTp  A  K  E  any  quantity  of  the  diftilled  vinegar  of  the  preceding  procefs, 
_!_  '  and  diftill  it  to  a  half,  in  a  tall  body,  with  a  gentle  fire  :  let  what 
'  comes  over  be  kept  feparate,  as  well  as  the  remainder  ;  the  firft  will  be 
'  light,  limpid,  aqueous,  and  lefs  acid,  but  the  other  an  exceeding  fharp, 
*  acid,  and  more  ponderous  diftilled  vinegar.' 

The  ufe. 

Wine  and  vinegar,  therefore,  are  very  differently  recStified,  In  wine  the 
firft,  volatile  part  is  the  beft,  and  in  vinegar  the  remainder.  Vinegar,  by 
boiling,  is  rendered  ftronger  and  fharper ;  but  wine,  by  boiling,  fluggifti, 
grofs,  thick,  unpleafant  and  vapid.  Hence  it  is  that  fiefh,  cartilages,  bones, 
and  fkins,  by  long  boiling  in  vinegar,  at  length  refolve  into  a  thick  liquor, 
by  the  force  of  the  acid  of  the  vinegar  put  in  motion,  and  ftrengthened  by 
the  boiling.  And  this  diftilled  vinegar  is  perhaps  chiefly  wanted  in  all  me- 
tallic folutions,  which  require  a  ftrong  acid. 

PROCESS    LIII. 

T^he  reSliJication  of  diftilled  vinegar ^  with  verdigi-eafe. 

'  T  F  plates  of  the  beft  red  copper  be  corroded  on  their  furface,  by  the 
X  '  fpirit  that  exhales  from  the  hufks  of  grapes,  after  preffing,  and  lay- 
'  ing  together  to  grow  warm,  a  bluifti,  green  efflorefcence  is  thence  pro- 
'  duced,  which,  being  fcraped  off,  is  to  be  preferved,  and  the  plates  again 
'  expofed  in  the  fame  manner,  fo  as  to  produce  more  of  the  fame  :  and  the 
'  feveral  parcels,  collefted  together  into  one  mafs,  make  what  is  called 
'  verdigreafe  ;  which  is  copper  corroded  by  this  fpirit,  and  mixed  v/ith  it. 
'  It  can  only  be  fuccefsfully  prepared  in  thofe  places  where  the  hufks  of 
'  the  grapes  have  fo  fharp  and  penetrating  a  virtue.  This  fpirit,  therefore, 
'  is  not  the  fpirit  of  vinegar,  but  rather  of  a  middle  kind,  betwixt  a  crude 
'  and  vinous  acid  by  fermentation.  Take  of  this  verdigreafe,  which  is 
'  beautifully  tinged  of  a  green  colour  thro'  its  whole  mafs,  put  it  into  a 
'  clean  glafs-body,  and  pour  reftified  diftilled  vinegar  thereon,  fo  as  to 
'  float  three  inches  above  it  ;  fet  them  together  in  a  heat  of  1 50  degrees, 
'  and  keep  them  frequently  ftirring  with  a  ftick  -,  the  fpirit  of  vinegar  will 
'  thus  be  tinged  of  a  beautiful  green  colour.  Decant  the  clear  liquor  into 
'  a  clean  glafs,  without  any  of  the  fediment,  and  pour  more  diftilled  vinegar 
'  upon  the  remaining  fsces  ;  digeft,  ftir,  let  reft,  and  pour  off  as  before  ; 
'  and  repeat  this  carefully  fo  long  as  the  vinegar  continues  to  extract  any  green- 
VoL.  II.  T  '  nels. 
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*  nefs.  Let  all  the  coloured  liquors  be  kept  together  under  the  title  of  tinc- 
'  ture  of  copper ;  but  an  incredible  quantity  is  left  undiflblved  behind. 

'  Let  the  tinged  liquors  be  filtred  thro'  paper,  and  diftilled,  in  a  clean 
'  body,  with  a  fire  of  200  degrees,  till  at  length  the  exceeding  green  liquor, 

*  remaining  behind,  colleds  a  fsin  on  its  furface  :  the  liquor  that  comes  over 
'  will  be  limpid  like  water,  aqueous,  and  fomething  acid.     Let  that  which 

*  remains  inlpiflated  behind,  be  fet  to  reft  in  a  cellar,  where  it  will  foon 
'  Ihoot  into  elegant,  green,  tranfparent  cryftals,  fticking  every  where  to 
'  the  fides  of  the  glafs,  like  a  fmall  cruft.  Let  the  unconcreted  liquor  be 
'  carefully  poured  off,  that  the  cryftalline  cruft  may  remain  dry,  and  be 
'  afterwards  farther  dried,  extremely  flowly,  in  a  very  warm  air,  having  been 

*  firft  carefully  feparated  from  the  glafs  •,  and  thus  it  ought  to  be  kept  to 

*  prevent  its  growing  opake,  by  too  great  a  heat.      Let  the  remaining  liquor 

*  be  again  infpifTated  to  a  pellicle,  again  cryftallized,  and  feparated  as  be- 
'  fore  ;  and  continue  thus  till  all  the  true  copper,  contained  in  the  ver- 
'  digreafe,  be  converted  into  pure  cryftals  of  verdigreafe,  which  are  now 
'  vulgarly  called,  in  the  fhops,  by  the  name  ot  diftilled  verdigreafe.  When 
'  this  is  ground  to  a  fine  powder,  it  affords  a  pigment  of  a  beautiful  green 
'  colour  ;  and  if  fprinkled  upon  a  foul  ulcer,  it    foon  produces  an  efcar, 

*  tho'  not  without  pain,  and  entirely  dries  up  the  ulcer,  whilft  an  inflamma- 

*  tion  arifing  below  feparates  the  cruft  :  and  thus  inveterate  ulcers  are  fome- 
'  times  excellently  healed  ;  for  it  is  corrofive,  like  the  corrofives  prepared 

*  from  mercury  and  filver. 

'  A  proper  quantity  of  thefe  cryftals,  being  diftilled  in  a  glafs  retort  by 
'  various  degrees  of  fire,  afford  at  firft  an  aqueous  liquor,  which  may  be 
'  either   kept  feparate,   or  thrown   away  ;  but  the  liquor  that   next  comes 

*  over  acid,  unftuous,  and  running  in  veins,  is  to  be  collefted  feparate,  and 
'  preferved  as  a  ponderous,  and  the  richeft  acid,  that  can  by  any  art  be  pre- 
'  pared  from  vinegar.  And  hence  it  is  recommended  by  Bnjil  Valentine  for 
'  the  difTolving  of  pearls  ;  and  Zwelfer  calls  it  eflirine  vinegar  ;  and  boaft- 
'  ing  of  it  as  of  the  alcaheft,  is  thence  corre6ted  by  1'achenius.  After  the 
'  operation  is  performed,  there  remains  behind  feme  powder  of  the  corroded 
'  copper,  that  may  again  be  diifolved  in  diftilled  vinegar,  and  brought  into 
'  cryftals  as  the  former.' 

The  life. 

This  fermented  acid  is  the  ftrongeft  that  can  be  procured  from  vegeta- 
bles, and  therefore  richly  pofTelTes  the  chemical  and  medicinal  virtues  that 
may  be  thence  expefted.  And  as  therefore  it  raifes  the  appetite,  depraved 
by  a  coriaiption  of  the  bile,  or  other  juices,  it  is  hence  called  efurine ;  but 
proves  prejudicial  in  fuch  cafes  where  lofs  of  appetite  proceeds  from  an 
acid  in  the  ftomach,  as  phyficians  know  it  often  does.  This  alfo  !ofes  its 
acid  virtue,  as  others  do,  v/hen  mixed  with  abforbents,  and  alcalies  ;  fo 
that  Zwelfer  is  not  to  be  credited  when  he  afTerts  the  contra:  y.  The  di- 
ftilled vinegar  confifts  of  water  and  acid.  This  acid  is  attrafted  into  copper 
from  the  vinegar,  whilft  the  water  is  rejedled,  and  left  by  itfelf ;  and  the 

acid 
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acid  adheres  almoft  unchanged  to  the  copper,  and  unites  therewith  in  the 
form  of  a  folid  body,  but  is  again  drjven  from  it,  little  changed,  by 
die  force  of  the  fire  ;  leaving  the  copper  only  reduced  to  powder,  and  in 
other  refpeds  unaltered.  And  this  can  be  done  by  no  other  body,  that  I 
know  of,  befides  copper  ;  becaufe  other  metals,  as  gold,  filver,  mercury, 
and  tin,  do  not  admit  this  acid  -,  but  iron  and  lead  do,  tho'  they  change  it 
at  the  fame  time ;  fo  that  the  acid  cannot  be  obtained  from  them  in  a  pure 
acetous  form,  but  is  a  different  thing  :  and  hence  it  appears  how  great  a 
difference  there  is  in  folution.  The  acid  of  vinegar  is  attraflied  into  copper, 
and  reftored  pure  from  it  by  diftillation,  without  any  confiderable  change, 
but  only  freed  from  its  aqueous  part :  lead  attrafts  the  fame  acid,  and  rejefts 
the  water  %  but  when  endeavoured  to  be  recovered  by  diflillation,  there  is 
an  oily  fat  liquor  obtained  in  its  fhead,  very  different  from  the  nature  of  vine- 
gar ;  but  if  the  acid  liquor  of  vinegar  dilfolves  iron,  nothing  befides  water, 
here  wonderfully  changed,  is  recovered  from  it.  Hence  an  acid  united  with 
other  abforbents,  or  alcalies,  whether  fixed  or  volatile,  is  never  recovered 
from  them,  as  a  pure  acid  again  ;  fo  that  perhaps  only  copper,  or  its  verdi- 
greafe,  can  afford  a  fit  body  for  ftrengthening  tlie  pure  acid  of  vinegar. 

PROCESS     LIV. 

The  generation  of  tartar  from  wine. 

'  ITITINES,  efpecially  thofe  prepared  from_  grapes,  or  of  an  acid  and 
V  V  '  auftere  tafte,  ufually  afford  a  copious  tartar,  but  not  in  perfeftion, 
'  till  they  are  once  thoroughly  fermented  :  and  they  afford  the  purefb  when 
'  put  up  into  a  clean  vellel.  It  is  more  plentifully  obtained  from  the  wine, 
'  when  this  has  relied  fome  time  upon  the  lee,  and  in  fome  mealijre  gently 
'  confumed  it.  The  tartar  of  fine  white-wine  is  white,  whence  Rheiiijh 
'  wine  affords  the  bell,  which  is  white  and  collefted  in  thick  pieces  for  me- 
'  dicinal  ufe ;  and  the  whiter,  heavier,  more  fliining  and  thick  the  pieces, 
'  the  better.  That  of  red-wine  is  red,  more  impure,  lefs  firm,  and  the  pieces 
'  lefs  folid,  and  more  undluous :  for  more  of  this  fee  the  eighth  procefs. 
'  This  ftony  fait  of  wine  is  difficultly  dilTolved  in  water,  or  wine  itfelf,  but 
'  remains  almofl  like  a  ftone  therein.  If  boiled  in  a  large  proportion  of 
'  water,  it  dilTolves  in  fome  meafure,  and  makes  a  turbid  liquor,  wherein 
'  numerous  fhining  corpufcles  are  obferved  to  float ;  and  thus  in  the  boiling 
'  it  conflantly  throws  up  a  Ikin  to  the  furface,  which,  if  taken  off  with  a 
'  fkimmer,  and  put  into  a  wide  vefTel  to  be  di'ied,  is  called  by  the  name  of 
'  cream  of  tartar.  And  thus  by  degrees  the  whole  quantity  of  tartar  may 
'  be  converted  into  a  kind  of  white  acid  powder,  excepting  only  a  few  fecu- 
'  lent  parts,  remaining  at  the  bottom. 

'  If  pure  white  tartar  be  boiled  with  twenty  times  its  quantity,  or  more,  of 
'  water,  till  the  whole  is  perfeftly  diffolved  therein,  and  the  boiling  liquor 
'  be  now  immediately  poured  into  a  cafk,  without  admitting  any  fteces,  a 
^  crufl  will  prefently  begin  to  form  on  all  the  internal  parts  of  the  vefTel 

T  2  '  touched 
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'  touched  by  the  liquor  ■,  and  this  cruft  continually  increafes,  till,  m  a  fliort 
'  time,  nearly  all  the  tartar  fhoots  into  little  ftiining  figured  lumps,  called 
'  cryftals  of  tartar  ;  which,  being  collefted  and  gently  dried,  are  thus  to  be 
*  preferved  feparate.  The  remaining  water,  when  cold,  retains  but  little 
'  of  the  tartar.' 

Thefe  operations  ihew,  that  the  nature  of  the  fait  which  is  produced  by 
vinous  fermentation,  entirely  differs  in  thefe  properties  from  any  other  known 
fait.  A  new  folution  alfo  of  the  cream,  or  cryftals  of  tartar,  may  be  made 
in  frefh  boiling  water,  fo  as  to  obtain  them  each  time  more  pure  and  white ; 
but  the  virtue  of  them  both  fcarce  appears  greater  for  any  chemical  or 
medicinal  ufes,  than  that  of  tartar  itfelf. 

T'he  life. 

A  knowledge  of  the  eighth,  and  of  the  prefent  procefs,  greatly  conduces; 
to  the  underftanding  of  the  nature  of  fermentation,  and  the  tartar  produced 
thereby.  And  thus  we  procure  this  wonderful  fait  fuited  to  fo  many  ufes.. 
Dyers,  filver-fmiths,  chemifts,  and  phyficians,  require  it  on  many  eccafions^ 
The  chemifts  prepare  many  things  from  it,  and  fome  of  them  capital  ones. 
In  medicine  it  is  highly  ferviceable  for  gently  cleanfing  the  firft  pafTages,  in^ 
a  fmall  dofe,  or  for  purging  ftrongly  in  a  larger  quantity.  And  upon  thisf. 
fubjedl  that  candid  chemift  Angelus  Sala  has  wrote  excellently. 

PROCESS    LV; 

^he  rejolution  of  tartar  i?ito  ivater,  an  acidfpirit,  oil,  and  fixed  alcaliner 
fait,  by  dijlillation. 

'  TpiLL  two  thirds  of  a  glafs  retort,  with  choice  pieces  of  the  beft  white 
17  '  tartar,  and  place  it  in  a  fand  furnace  ;  apply  a  large  glafs  receiver, 
'  or  one  that  is  of  the  greateft  fize,  and  lute  the  junfbure  with  a  common 
'  mixture  of  linfeed  meal.  Apply  a  gentle  fire  for  fome  confiderable  time, 
'^  fcarce  exceeding  a  hundred  degrees ;  there  will  come  over  a  fmall  quan-. 
'  tity  of  a  limpid,  thin,  tartiih,  fomewhat  fpirituous,  bitterifh,  and  lightly 
'  odorous  liquor,  which  is  fo  penetrating,  as  eafiiy  to  fweat  thro'  the  luting. 
'  Let  this  be  kept  feparate  -,  then  the  fire  being  raifed  to  the  heat  of 
'  boiling  water,  a  white  vapour  comes  OA'er,  and  along  with  it  a  highly 
*  penetrating  fpirit,  which  is  wonderfully  flatulent,  and  will  pafs  thro'  almoft 
'  any  luting;  and  if  we  endeavour  to  confine  it  by  that- called  the  lutiim  fa- 
'  pk'/itio',  it  burfts  the  glafs  by  its  elafticity  •,  and  it  ufually  breaks  out  with 
'  force,  or  perfpires  at  intervals,  thro'  the  luting  ;  and  along  with  this  wild 
'  flatulent  fpirit,  there  comes  over  a  thin,  and  extremely  fubtile  oil,  of  a 
*■  yellow  colour,  a  fomewhat  aromatic  tafte,  bitter,  heating,  and  of  no  un- 
'  grateful  odour.  This  furprizing  oil  I  have  found  io  incredibly  penetrat- 
'  ing,  that  when  the  neck  of  the  retort  entred  five  inches  into  the  mouth 
'  of  the  receiver,  and  the  jundture  was  clofely  luted,  yet  this  volatile  oil. 

'  always. 
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*  always  returned  back,  and  pafled  thro'  the  body  of  the  luting  fo  as  partly 

*  to  diftil  in  drops,  into  a  cup  fet  vinderneath,  and  in  part  to  run  down  the 
'  external  furface  of  the  receiver  :  nor  could  I  hitherto  by  any  means  pre- 
'  vent  this  effefl ;  for  if  a  luting  be  applied,  that  the  oil  cannot  pafs  thro', 
'  the  veflel  flies  to  pieces.  I  did  not  therefore  wonder  to  find  Paracelfus 
'  and  Helmont  fo  highly  recommend  this  oil  in  difeafes  of  the  ligaments, 
'  membranes,  and  tendons,  which  they  upon  experience  have  declared  may 
'  be  cured  by  it,  even  tho'  contracted. 

'  The  former  matters  being  collefted  feparate,  let  the  remainder  be  urged 

'  gradually   to  the  utmoft  degree   of  heat  that  fand  will  give,  and   thus 

'  again  a  i'pirit  will  com.e  over,  and  an  oil,  as  before  -,  but  at  the  fame  time 

'  a  grofs,  black,  fetid,  ponderous,  glutinous,  and  bitter  oil,  leaving  the  re- 

'  maining  tartar,  black,  lliarp,  and  in  every  refpefl  truly  alcaline.     If  this 

'  mals  be  urged  with  the  ftrongeft  fire  of  fuppreffion,  it  will  ftill  yield  a 

'  very  thick,  black,  and  pitchy  oil,  along  with  a  certain  fmoke  :  and  thefe 

'  will  continue  to  rife,  how  violent  foever  the  fire  be  made,  and  how  long 

'  foever  the  operation  is  continued ;  and  there  will  ftill  remain  an  extremely 

'  black,  fharp,  alcaline  and  dry  mafs,  at  the  bottom  ;  which  being  expofed 

'  to  the  open  air  by  breaking  the  glafs,  grows  hot  upon  contaft  thei'ewith, 

'  and  readily  diffolves  into  a  liquor  r  nor  can  it  be  kept  dry,   without  great 

'  caution ;  whereas  the  tartar,  from  whence  it  was  produced,  would  fcarce 

*  diflblve  in  water. 

'  When  this  black  dry  mafs  is  expofed  to  a  naked  firre,  in  the  open  air, 

*  it  takes  flame,  and  after  burning,  leaves  a  copious  white  alcaline  fait  be- 

*  hind,  as  ftrong,  fiery,  and  pure,  as  can  any  way  be  prepared.  It  affords 
'  but  little  earth,  and  readily  diflx)lves  of  itfelf ;  if  long  detained  in  a  ftrong 
'  fire,  it  grows  blue,  of  a  marble  colour,  and  fometimes  brown  ;  and  thus 
'  always  becomes  ftronger,  as  we  before  obferved  in  the  twelfth  procefs.' 

'ihe  ufe^ 

From  hence  we  learn  many  particulars  •,  and  firft,  how  wonderful  a  thing" 
fermentation  is,  which  feparates  all  the  grofs  parts,  and  leaves  a  tranfparent, 
fubtile,  fluid  wine,  which  generates  an  almoft  ftony  body,  that  does  not 
difiblve  in  cold  water,  whilft  the  principles  of  this  body  lay  concealed  in  fo 
thin  a  liquor.  This  ftony  mafs  alio  contains  water,  a  ipirit,  and  different 
kinds  of  oil,  thick  and  copious.  It  is  hard  to  conceive  how  this  oil  could 
lye  concealed  in  the  wine,  which  feems  ta  contain  alcohol  indeed,  but  no 
fuch  oil  :  but  what  is  more  iurprizing,  the  en-tire  mafs  of  tartar  is  merely 
acid,  and  makes  an  efiervefcence  with  alcalies,  as  we  fhall  clearly  fee  in  the 
feventy-fifth  procefs  ;  and  yet  by  the  bare  adion  of  no  violent  fire,  in  a  dole 
veflel,  without  any  confiderable  feparation  of  an  acid,  the  greateft  part  of 
its  whole  bulk  is  changed  from  acid  to  true  alcali  :  and  this  perhaps  is  the 
only  example  where  a  fixed  alcaline  fait  is  produced,  in  a  clofe  veffel,  by  a 
moderate  fire,  without  the  free  admiflion  of  the  air  ;  whilft  in  other  cafes, 
only  a  black  infipid  coal  is  thus  produced.  "Who  would  have  fufpefted 
that  a  manifeft  acid  could,  by  this  means,   have  changed  to  an  alcali  ? 

And 
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And  if  the  acid  water,  the  fpirit,  and  tlae  oil,  be  poured  back  upon  this 
alcaiine  mafs,  from  whence  they  were  before  extraded,  and  the  diftillatioa 
be  performed  as  before,  fcarce  any  acid  will  come  over,  and  little  oil,  but 
nearly  the  whole  mafs  will  be  turned  into  alcali :  whence  we  fee  that  a  large 
quantity  of  a  very  acid  matter  may  be  eafily  changed  to  an  alcaiine  fubftance  -, 
but  on  the  contrary,  I  am  acquainted  with  no  inftance  in  chemiftry,  of  fuch 
a  manifeft  change  of  a  ftrong  alcali  into  an  acid  :  whence  I  cannot  fufficiently 
admire  the  particular  nature  of  this  tartar,  as  knowing  nothing  like  it.  The 
firft  diftilled  and  highly  penetrating  oil  of  tartar  is  recommended  for  dif- 
cufling  cold  tumours,  and  for  refloring  motion  to  the  dried  tendinous  parts 
in  contrafted  limbs,  together  with  the  afliftance  of  proper  baths,  fomenta- 
tions and  fridtions.  If  thefe  oils  be  reftified,  and  rendered  more  fubtile  and 
penetrating,  they  are  recommended  by  chemifts,  even  for  refolving  gouty 
knots  and  concretions.  It  is  faid  by  many,  that  rich  perfumes  may  be  ex- 
alted by  this  oil  •,  but  they  alfo  fay,  that  decayed  mulk  and  civet  may  have 
their  fcent  invigorated,  by  being  iufpended  in  a  jakes.  .  Salt  of  tartar  may 
be  thus  prepared  in  a  greater  proportion  to  the  tartar  employed,  than  by 
any  other  known  method  -,  and  in  greater  plenty,  the  flower  the  diftillation 
was  performed.  This  alfo  is  the  bell,  Iharpeft,  moft  penetrating,  and  pure 
of  all  the  fixed  alcalies ;  nor  is  there  any  other  known  body  in  nature  that 
affords  more  of  fuch  a  faline  alcaiine  matter,  than  tartar.  And  if  the  black 
alcaiine  matter,  remaining  after  the  moft  violent  diftillation,  be  fet  by  in  the 
retort  flightly  covered  with  paper,  it  wholly  refolves  into  a  liquor,  which, 
being  filtered,  affords  an  admirable  oil  of  tartar  per  deliquium,  extremely  fit 
for  numerous  chemical  ufes,  and  particular  operations.  If  the  fame  fait  be 
firft  ftrongly  calcined  in  an  open  fire,  it  thus  alio  refolves  in  the  air,  and 
afi'ords  an  oil  of  tartar  ^«-  deli/^iimn,  but  of  a  more  fharp  and  alcaiine  nature 
than  the  former. 

PROCESS    LVI. 

The  tinBiire  of  gum-lac,  by  means  of  the  twelfth,  forty-feventh,  forty- 
eighth,  forty-ninth,  and  fifty-fifth  procejfes. 

THE  chemius  obferve,  that  certain  vegetables  diffolve  with  difficulty 
in  alcohol  ;  yet  being  diffolvcd  therein,  fometimes  afforded  great  me- 
dicinal virtues.  Such  medicines  are  dragon's-blood,  gum-juniper,  gum-lac, 
myrrh,  (s'c.  which  are  found  of  a  very  tenacious  hardnefs,  that  will  not  eafily 
admit  a  diffolution  of  their  parts  ;  which  has  therefore  been  attempted  various 
ways,  the  moft  commodious  whereof  is  the  following. 

'  Gum-lac  is  brought  to  us  from  Jfia,  and  is  a  kind  of  rofin  fcraped  up 
'  from  trees  by  the  ants,  which  build  their  nefts  of  it,  and  thus  colled  it 
^  '  in  great  quantities  in  the  ifland  Ceylon,   from  whence  the  beft  is  brought. 

'  Take  of  this  pure  gum,  reduce  it  to  fine  powder,  and  moiften  it  with  the 
'  alcaiine  oil  of  the  twelfth,  or  fifty-fifth  procefs,  fo  as  to  make  it  into  a 
'  foft  pafte,  which  being  put  into  a  round  urinal. glafs,  is  to  be  fet  in  our 

*  little 
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*  little  wooden  furnace,  with  that  degree  of  heat,  as  may  gradually  dry  the 
'  mafs.     Then  take  out  the  urinal,  and  leave  it  in  the  open  air  without  fire, 

*  where  the  alcaline  oil  will  again  refolve  ;  after  which  it  is  to  be  dried  a 
'  fecond  time  in  the  furnace,  and  thus  by  repeating  the  liquefa<5lion,  and  the 
'  drying  alternately,  the  glafly  tenacity  of  the  gum  will  be  broke,  and  re- 
'  folved  into  a  liquor  of  an  elegant  purple  colour.  Now  let  it  again  be_ 
'  gently  dried,  and  carefully  taken  out  of  the  glafs,  as  being  thus  prepared 
'  for  affording  a  tincSture  with  alcohol. 

'  Put  the  matter  into  a  tall  chemical  glafs,  and  pour  upon  it  pure  alco- 
'  hoi,  enough  to  float  three  or  four  inches  above  it;  flop  the  glafs  with 
'  paper,  and  fet  it  in  the  fame  furnace,  that  it  may  fimmer  for  two  or 
'  three  hours,  which  may  be  done  without  danger  of  lofing  the  alcohol,  and 
'  reafon  of  the  long  and  {lender  neck  of  the  glafs.  Let  the  liquor  cool,  and 
'  pour  off  the  clear  tinfture,  by  a  gentle  inclination  of  the  vefiel,  into  ano- 
.'  ther  glafs,  that  is  to  be  kept  well-flopped.  The  remainder  may  be  treat- 
■'  ed  in  the  lame  manner  with  more  alcohol,  and  the  tinfture  poured  to  the 
'  former,  till  the  matter  by  boiling  will  no  longer  tinge  the  alcohol  ;  after 
'  which  the  matter  may  be  thrown  away  as  exhaufled.  The  feveral  tinc- 
'  tures  being  put  together,  and  purified  from  their  fseces,  by  Handing,  are 

*  to  be  diflilled  by  a  very  gentle  fire,  in  a  glafs  body,  till  one  half  of  the 
'  ^cohol  is  come  over,  whereby  being  thickened,  the  remainder  is  to  be 

*  kept  for  ufe,  under  the  title  oiTHnSfure  of  gpH-Iac' 

T'he  ufe. 

Hence  we  fee  that  alcali,  with  the  air  and  a  digeiling  heat,  opens  a  denfe 
body,  fo  as  to  make  it  give  out  its  virtue  to  alrohcl  %  and  the  reciprocation  - 
of  drying  by  the  fire,  and  moiflening  by  the  air,  penetrates  to  the  utterm'ofl 
parts,  tho'  there  always  remain  fome  fixed  part  in  thefe  fubftances,  incapa- 
ble of  being  diffolved  by  the  repetition  of  this  aftion  :  whence  the  menftruum 
extrafts  the  more  aftive  virtue  of  fuch  fubftances,  leaving  the  groffer  lefs 
aftive  matters  behind.  And  hence  we  have  an  effedual,  expeditious,  com- 
modious, and  almofl  an  univerfal  method  of  preparing  excellent  tindiureS  ; 
the  general  virtues  whereof  depend  trpon  the  prefiding  fpirit,  1  ecretly 
lodged  in  thefe  fubftances,  and  that  often  wonderfully  contains  their  peculiar 
virtues ;  again  upon  a  rich  balfamic  part  prefiding  in  the  fame  ;  and  laflly, 
upon  a  corroborating  refinous  part,  v,fhich  they  generally  hold  ;  and  thefe  are 
added  to  the  virtue  of  the  menftruum,  or  alcohol  before  examined.  Hence 
in  general,  all  thefe  tinftures  may  be  pronounced  heating  and  exciting  to  the 
nerves  and  fpirits,  drying,-  prefervative,  cftrengthening,  and  conftringent  to 
the  velTels  :  but  the  prelent  particular  tinfture  of  gum-lac  is  of  great  virtue 
in  curing  the  diforders  of  the  gums,  mouth,  and  teeth  ■,  in  the  fcurvy,  being 
frequently  ufed  by  rubbing  it  on  the  parts  ;■  and  taken  externally,  it  has  the 
fame  virtue,  and  fafely  cures  that  diibrder,  if  not  attended  with  too  much 
heat.  It  is  alfo  of  great  ufe  in  the  gout,  the  -rheumatifm,  and  fcurvy,  from 
a  fluggilh  caufe,>  aSialfoi in  a  km'o^hlegmaii&^  diopfy/  or-  the  like.  It  may  ;be 
.     ..:.:   -  iiw.::i':;  ; .,,     .. "    i    '         :....  ;n;j7:i' •.>■  taken 
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taken  thrice  a  day  in  Spanijh  or  Canary  wine,  after  the  ftomach  has  been 
firft  cleanfed  and  emptied.  It  has  a  grateful  odour  and  bitternefs,  with  an 
agreeable  aftringency,  that  fhews  its  ftrengthening  virtue,  and  is  therefore 
highly  commended  in  the  cure  of  xhefinor  albus. 

PROCESS     LVIL 

The  tinSiure  of  myrrh,  by  means  of  the  twelfth,  forty-feventh,  forty' 
eighth,  forty-ninth,  and  ffty-fijth  procejfes. 

'  X)  R  O  C  E  E  D  here  in  every  refpe£b  as  in  the  preceding  procefs ;  by 
jtZ  '  vvhich  means  an  extremely  rich  and  ufeful  tin6ture  will  be  obtained 
'  for  many  purpofes.  This  tinfture  has  long  been  fought  after  by  artifts, 
'  who  always  complained,  that  this  noble  gum  could  not  be  held  difToIved  ; 
*  and  therefore  attempted  to  diflblve  it  various  ways,  by  different  men- 
'  ftruums  :  but  by  the  prefent  method  it  fucceeds  excellently.' 

The  ufe. 

We  have  here  an  example  of  chemical  folution,  chiefly  for  medicinal  ufe. 
Helmont  imagined,  that  if  rnyrrh  could  find  entrance  into  the  innermoft  re- 
cefles  of  the  body,  it  would  have  a  great  efficacy  in  the  prolonging  of  life, 
fo  far  as  this  might  be  expefted  from  an  uncorrupted  ftate  of  the  vital  bal- 
fam.  This  tirwSture,  by  its  detergent,  embalming,  or  balfamic  virtue,  excel- 
lently heals  any  foul  ulcers  of  the  mouth,  nollrils,  gums,  or  other  parts  of 
the  body,  by  their  being  touched  or  rubbed  therewith.  If  the  bodies  of  dead 
creatures  be  penetrated  with  this  liquor,  they  having  been  firfl  warmed,  and 
then  dried,  it  preferves  them  uncorrupted.  Given  internally,  it  is  an  admi- 
rable remedy  in  all  languid  cafes,  proceeding  from  a  fimple  inaftivity.  It  is 
principally  ferviceable  in  thofe  female  diforders  which  proceed  from  an  aque- 
ous, mucous,  (luggifh  indifpofition  of  the  humours,  and  a  relaxation  of  the 
folids ;  and  therefore  has  extraordinary  effefts  in  the  fluor  albus,  and  all  the 
difeafes  arifino;  from  the  fame  caule. 


PROCESS     LVIIL 

The  tinSlure  of  amber  by  means  of  the  twelfth,  forty-feventh,  forty- 
eighth,  forty-ninth,  and  fifty-fifth  procejjes. 

*  'O  EDUCE  the  beft  tranfparent  yellow  amber  to  fine  powder,   in  order 
X\  '  to  increafe  its  furface  -,  grind  this  powder  in  a  glafs  mortar,  with 

'  the  alcaline  oil  made  per  deliquium,  according  to  the  twelfth  and  fifty-fifth 

'  procefTes  ;  the  longer  the  better,  that  it  may  become  a  thin,  well-wrought 

'  pafte  ;  put  it  into  an  urinal  glafs,  dry  it  in  a  warm  furnace,  and  refolve  it 

*  in  the  open  air  for  feveral  times,  as  in  the  two  preceding  procefTes  •■,  for  it  is 

'  hard 
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*  hard  to  be  penetrated.  At  length  the  matter  being  well  dried,  put  it  into 
'  a  tall  bolt-head,  with  a  very  long  and  flender  neck,  pour  pure  alcohol  there- 
'  on  to  the  height  of  three  inches  above  it,  fliake  them  together,  and  fim- 
'  mer  them  on  the  furnace  for  fome  hours,  as  may  thus  be  commodioufi/ 

*  done.  The  tinfture  will  become  red,  and  when  cool,  and  grown  clear 
'  by  Handing,  fhould  be  carefully  decanted  from  its  faeces  into  a  clean  glafs, 
'  kept  clofe  flopped.  In  other  refpefts  proceed  as  before,  till  almoll;  the 
'  whole  body  of  the  amber  be  taken  up  in  the  tinfture.  This  may  alfo  be 
'  prepared  in  the  fame  manner  by  the  means  of  alcohol  alone,  without 
'  alcali,  tho'  to  better  advantage  with  it. 

'The  ufe-. 

Hence  we  fee,  that  alcali  has  a  power  of  gaining  entrance  for  alcohol, 
into  a  body  brittle  like  glafs,  whofe  wonderful,  refinous,  and  particular 
nature  no  one  has  hitherto  particularly  explained  ;  but  in  the  compofition 
thereof,  a  fofTil  acid,  and  a  rock  oil,  or  fomething  like  them,  feem  to  con- 
cur ;  whence  it  is  difficult  to  difTolve.  Its  tindture,  however,  is  neither  acid, 
alcaline,  nor  oily,  but  holds  the  whole  fubftance  of  the  amber  difiblved.  It 
is  of  a  bitterifh  aromatic  tafte,  wonderfully  refrefhing,  having  a  perfeftly 
reftorative  fragrance,  and  fome  degree  of  ftipticity.  When  well  made,  it 
in  the  winter  time  grows  thick,  and  depofites  a  kind  of  mealy,  or  fomewhat 
refinous  fubftance ;  which  Ihews  how  richly  impregnated  it  was  with  the  dif- 
folved  amber  :  but  when  warm  weather  returns,  it  again  grows  clear,  and 
takes  up  the  powder  it  had  let  fall.  If  one  half  of  the  alcohol  be  drawn  off 
from  this  tinfture,  the  remaining  thick  part  depofites  a  kind  of  powdered 
amber,  which,  being  colleited  feparate,  is  of  a  highly  aromatic  tafte,  and 
odour.  It  is  very  furprizing,  ihat  this  fubftance  flaould  be  fo  equally,  and 
almoft  totally  difiblved  in  alcohol,  without  any  obfervable  feparation  of  its 
principles  ;  yet  at  the  fame  time  acquire  fuch  noble  medicinal  virtues  as 
were  not  before  found  in  the  entire  amber  •,  efpecially,  as  by  diftillation  it 
is  divided  into  fuch  different  parts,  each  of  them  of  a  different  virtue  and 
nature,  as  we  fhall  fee  in  the  eighty-fixth  procefs. 

And  hence  again  we  fee,  by  a  manifeft  example,  that  chemical  produc- 
tions may  differ  incredibly,  as  they  are  obtained  or  prepared  with  a  different 
menftruum,  or  in  a  different  manner.  And  hence  alfo  we  fee  how  very 
different  principles  may  lye  concealed  in  a  certain  compound,  without  giving 
any  fign  of  their  being  there,  or  of  manifefting  their -own  nature-,  and  this,  tho' 
the  compound  be  very  fubtilly  divided,  either  by  trituration,  or  a  menftruum. 
And  hence  again  it  appears,  how  much  a  fimple  divifion,  made  by  a  men- 
ftruum, without  any  extraftion  of  the  principles,  may  produce  new  virtues. 

This  tinfture  has  an  incredible  efficacy  in  all  thofe  diftempers,  which  pro- 
ceed from  too  great  a  mobility  of  the  immediate  inftrument  of  the  human 
affeftions,  fpirits  and  nervous  fyftem ;  and  particularly  from  a  relaxation  of 
the  parts,  thro'  weaknefs.  And  hence  it  proves  of  wonderful  fervice  in  h)- 
pochondriacal,  hyfterical,  languid,  cold,  watery  cafes,  and  convulfions  often 
proceeding  from  diem.  So  that  Mr.  Boyle  and  Helmont  have  for  this  reafon 
placed  it  among  the  nobleft  anti-fpafmodics  and  anti-epileptics,  when  the  dif- 

Vol.  U.  .  U  order 
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order  proceeds  from  thofe  caufes.  And  thefe  three  examples  may  fufEce  to 
fliew  the  true  methods  of  extradling  tindtures  from  the  hardeft  fubjedts. 
The  dofe  and  manner  of  ufing  the  prefent  are  the  fame  as  above  delivered, 
vinder  the  fifty-fixth  procefs. 

PROCESS   LIX. 

'TinSlure  of  benjamin,  by  the  means  of  the  forty-fe'oenth,  forty-eighth^ 
and  forty-ni?itb  procejfes. 

*  X    E  T  this  rofin,  which  fpontaneoufly  flows  from  its  tree  in  plenty.  Be 
J ^  '  ground  to  powder,  and  boiled  in  a  glafs-veflel  with  fpirit  of  wine 

'  once  reftified,  without  any  farther  preparation  -,  and  thus  it  refolves  into 

'  a  red  and  fweet-fcented  liquor,  which  being  decanted  clear,  and  more 

'  fpirit  poured  to  the  remainder,  and  boiled  therewith,  nearly  the  whole 

'  body   of  the  benjamin  is   thus   diflblved,  except  a  little  flaaggy  matter. 

'  But  if  the  alcohol  were  perfeft,  and  boiled  in  this  manner  with  the  benja^ 

'  min,  the  tindture  becomes  the  richer  :  they  are  both  of  them  odoriferous, 

'  and  of  a  warm,  bitterilh,  and  balfamic  talle.' 

The  ufe. 
Hence  it  appears,  that  an  unftuous  rofin  may  be  perfedlly  and  totally 
difTolved  in  alcohol,  fo  as  therewith  to  appear  in  the  form  of  a  confiderably 
homogeneous  and  thin  liquor  •,  a  little  whereof  being  poured  to  a  large  pro- 
portion of  water,  the  mixture  immediately  turns  white,  opake,  and  milky, 
thence  called  virgin's  milk  -,  becaufe  it  the  face  be  wafhed  therewith,  it  be- 
comes rofy,  and  foft,  and  covered  with  a  thin  fhining  fkin,  if  fuffered  to 
dry  fpontaneoufly.  This  mixture,  therefore,  is  efteemed  an  innocent  cof- 
metic  -,  and  when  mixed  with  wafh-balls  renders  them  of  an  agreeable  odour.. 
This  rofin  of  benjamin,  and  camphire,  are  wonderfully  volatile,  with  a  fmall. 
degree  of  heat,  and  fpontaneoufly  dilTolve  in  alcohol  without  alcali, 

PROCESS     LX. 

*tindlure  of  giiaiaciim^  by  means  of  the  forty-feventhy  forty-eighth,  and. 
forty-ninth  procejjes. 

*  T)UT  the  refufe  of  frefh,  green,  and  ponderous  guaiacum-wood,  re- 
X^   '  duced  to  fmall  chips,  or  take  the  bark  thereof  in  powder,  and  put 

'  it  into  a  tall  chemical  glafs ;  pour  thereon  reftified  fpirit  of  wine,  fo  as  to^ 
*-  float  four  inches  above  it,  without  any  other  addition.  Boil  them  toge- 
'  ther,  in  the  manner  above  mentioned,  for  four  hours,  often  fhaking  the 
*■  glafs  \  the  liquor  will  thus  become  red,  which  is  to  be  ftrained,  after  it  is 
'  clarified  by  reft,  thro'  a  linen  ftrainer,  to  feparate  it  from  any  impurities  ; 
*■  then  pouring  frefh  ipirit  upon  the  remains,  boil  them  again,  and  preferve 

'  tlie 
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*  the  feveral  ti'nfbures  pure.  The  Hquor,  thus  obtained,  will  be  of  a  pungent, 
'  aromatic,  acrid,  hot  tafte,  and  odour  :  but  if  the  alcohol  employed  were 
'  perfeCb,  the  tinfture  will  always  be  the  better. 

'  If  this  tinfture,  prepared  with  pure  alcohol,  be  diftilled  in  a  tall  body, 
'  with  a  gentle  fire,  till  only  one  fourth  part  be  left  behind,  this  will  be  a 
'  very  rich  tinfture,  fully  impregnated  with  the  virtue  of  the  guaiacum.  But 
'  if  the  fpirit  employed  contained  any  water,  the  rofin  would  begin  to  fall, 
'  if  the  tinfture  was  infpiffated  fo  high.     But  when  pure  alcohol  is  ufed,  the 

*  tin<5ture  will  eafily  bear  to  be  thickened,  and  thus  increafe  in  virtue,  with- 
'  out  growing  turbid.' 

The  life. 
We  have  here  an  example  of  an  operation,  whereby  the  oily,  refinous, 
and  balfamic  part  may  be  extrafted  from  odorous  woods,  and  preferved  and 
employed  for  medicinal  purpofes.  The  liquor,  alfo,  thus  obtained,  afterwards 
ferves  to  afford  rofins.  The  virtues  of  thefe  tinflures  depend  upon  thofe 
peculiar  to  the  wood,  fo  far  as  they  refide  in  the  aromatic,  balfamic,  oily,  or 
refinous  part  thereof.  And  thus  thefe  tinftures  are  prepared  to  excellent 
purpofe,  from  lignum  aloes,  fnake-wood,  Rhodium.,  faunders,  and  the  like  •,  by 
the  fame  means,  and  with  the  fame  menftruum.  This  tinfture  of  guaiacum 
being  externally  applied,  is  a  wonderful  remedy  in  malignant  venereal  ul- 
cers ;  whether  in  the  fkin,  or  fat,  mouth,  jaws,  throat,  ^c. 

PROCESS     LXI. 

Tincture  offcammojiy,   by  means  of  the  forty-feve^ith,  forty-eighth,  and 
forty-ninth  procefjes. 

*  ^  I  'HE  milky,  unftuous,  thick  juices,  which  fpontaneoufiy  diftil  in  plen- 

\,  '  ty  from  wounded  plants,  ufually  appear  refinous,  when  infpiilated 
'  by  the  heat  of  the  air,  or  fun  :  fuch  juices  are  particularly  thofe  of  the 

*  hawk-weeds,  fow-thiftles,  goats-beard,  fuccory,  fpurge,  euphorbium,  pop- 
'  py,  or  the  like  ;  and  thefe  juices,  when  reduced  to  a  dry  form,  and  ground 
'  to  powder,  and  boiled  once  or  twice  with  fpirit  of  wine,  in  the  fame  man- 
'  ner  as  above,  dilTolve  in  great  meafure,  leaving  only  a  little  earthy  fsces 
'  behind  :  and  this  is  particularly  the  cafe  of  fcammony.' 

'The  ufe. 

The  tin£lure  of  fcammony,  fo  prepared,  purges  in  a  fmall  dofe,  or  in  the 
quantity  of  two  drachms,  if  mixed  in  three  or  four  times  its  weight  of  the 
fyrup  of  damaik  rofes.  Thefe  three  laft  procefies  chiefly  fhevvf  the  aftion  of 
pure  fpirit  of  wine  upon  vegetable  compounds,  according  to  this  ancient  che- 
mical rule,  that  fpirit  dilTolves  its  like.  For  alcohol,  vv'hen  perfeftly  pure, 
fcarce  extrafts  any  thing  more  from  well  dried  compounded  vegetables,  than 
the  inflammable  parts,  fpirit,  balfam,  oil,  colophony,  rofin  and  refinous 
gum,  and  what  is  merely  faponaceous  -,  leaving  a  pure  dry  fait  and  earth 

U   2  behind. 
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behind.  If,  therefore,  the  artift  knows  that  all  the  particular  virtue  required" 
prefides  in  thefe  parts,  then  the  operation  muft  be  performed  with  pure  al- 
cohol alone,  as  we  direfted  in  guaiacum  ;  but  when  the  virtue  required  lyes 
in  a  mixture  of  the  oily,  refinous,  faline,  and  faponaceous  parts  together,  it 
is  better  to  ufe  the  common  reftified  fpirit  than  alcohol  ;  becaufe  that 
fpirit  atts,  by  its  aqueous  part,  upon  what  is  faline  and  faponaceous,  and' 
by  its  alcohol,  upon  what  is  balfamic,  oily,  and  refinous  ;  fo  that  by  this 
means  the  united  virtues  may  be  obtained  in  the  tincture.  This  is  evident 
in  the  roots  of  hellebore,  hermodadlils,  jalap,  mechoacan,  and  turbith  ; 
becaufe  the  tinclures  drawn  from  them  with  a  fpirit  only  once  reftified, 
purge  much  better  than  thofe  extradled  by  pure  alcohol.  For  if  a  refinous 
tincture  be  drawn  by  alcohol  from  jalap,  it  purges  lefs  -,  whilft  the  remainder 
being  boiled  in  water,  communicates  a  purging  virtue  thereto.  But  if  the  tinc- 
ture be  extracted  with  common  fpirit,  it  proves  highly  purgative  ;  and  the 
remains  contain  fcarce  any  thing  worth  the  extrafting.  Hence  we  learn,  that 
a  fixed  alcaline  fait  is  not  required  in  the  making  of  many  tinftures,  becaufe 
it  would  either  deftroy,  or  change  their  particular  virtues,  j  and  that  they  are 
not  always  to  be  made  with  alcohol :  but  we  are  firft  to  confider  what  fpirit 
fhould  be  ufed.  All  the  tinftures,  prepared  with  pure  alcohol,  will  burn 
entirely  away,  almoft  like  pure  alcohol  itfelf ;  whence  it  is  manifeft,  that 
this  menftruum  extradls  only  the  inflammable  part  from  the  compound,  and. 
leaves  the  reft  behind..  If,  therefore,  the  virtue  of-  a  plant  entirely  refides 
in  the  faline  faponaceous  part,  to  boil  it  with  water  is  better  than  alcohol.. 
The  opium  diffolved  in  water  is  the  beft,  the  next  is  that  diflblved  in. 
wine,  and  the  next  in  fpirit  of  wine ;  but.  always  the  worfe,  the  better  the; 
Ipirit. 

PROCESS  Lxrr. 

A purgiiig  potion  from  the  Jixty-Jirft,  mid  a  fudortfic  potio7z  from  the 
Jixtieth  procefs. 

F'  two  drachms  of  the  tinflure  of  fcammony,  prepared  as  above,  with 
'  reftified  fpirit  of  wine,  be  mixed  with  thrice  its  weight  of  a  proper 
purging  fyrup,  as  that  of  rhubarb,  for  example,  and  this  dofe  be  taken, 
upon  an  empty  ftomach,  in  a  diftemper,  confcitution,  and  age,  that  re- 
quires fo  ftrong  a  purge,  it  commonly  has  the  defired  operation  in  purg- 
ing the  bile.  If  the  like  tin6ture,  prepared  with  common  fpirit  from  jalap, 
be,  in  the  quantity  of  half  an  ounce,  mi.-.ed  with  an  equal  weight  of  the 
fyrup  of  buckthorn,  a  potion  will  thus  be  obtained,  which,  without  occa- 
fioning  much  diforder,  plentifully  purges  water  :  whence  we  are  furnilhed 
with  an  excellent  hydragogue  in  thofe  diftempers  that  require  it.  And 
therefore  this  tincture  is  kept  ready  at  hand,  to  be  mixed  up  occafibnally  for 
pharmaceutical  ufe.  But  when  the  tinfture  of  guaiacum,  prepared  with 
pure  alcohol,  and  infpilTated  to  a  half,  is  mixed  with  four  times  of  th& 
fyrup  of  the  five  opening  roots,  and  taken  upon  an  empty  ftomach  in  the 

'  morning. 


The  PraBice  o/'Chemistry.  149 

'  morning,  lying  in  bed,  it  prefently  diftributes  itfelf  over  the  whole  body, 

*  which  it  thus  warms,  and  promotes  a  copious  fweat ;  and  hence  it  is  com- 

*  mended  in  the  venereal  difeafe,  when  feated  under  the  fkin.' 

The  life. 

Many  virtues  of  vegetables  ufually  refide  in  their  rofins,  which  are  gene^ 
rally  tough,  and  apt,  by  their  tenacity,  to  flick  to  one  part  of  the  body,  and 
thus  their  virtues  are  either  retarded  or  hindered  -,  but  when  diflblved  in  a 
fpirituous,  vegetable  menftrum,  they  operate  quicker,  and  in  a  much  lefs 
dofe  :  rofins  diflblved  in  fpirits  are  fo  Iharp,  that  they  cannot  be  drank 
alone  -,  and  if  diluted  with  water  to  render  them  potable,  they  are  prefently 
precipitated  into  a  tenacious  mafs  :  whence  nothing  feems  more  proper  than 
to  mix  them  with  a  thick  fyrup,  where  they  cannot  be  precipitated,  but  are 
mitigated  by  the  faccharine  part,  which  by  its  extraordinary  fimplicity  does 
not  at  the  fame  time  change,  or  impair  their  virtue. 

PROCESS     LXIIL 

Virgiris  milk,  from  the  t'wenty-ni?ith  procefs. 

*  rTpHE  red  tindture  of  benjamin,  prepared  according  to  the  fifty-ninth 

J|_     '  procefs,  appears  tranfparent,  even  when  viewed  with  a  microfcope  ; 

*  but  if  a  fingle  drop  of  water  be  added  to   it,  it  prefently  turns  white, 

*  opake,  and  appears  dreggy  to  the  naked  eye  ;  and  if  the  whole  tindlure 
'  be  mixed  with  ten  times  its  quantity  of  water,  it  grows  perfe6tly  milky, 

*  thick,  and  curdled,  and  throws  out  nearly  all  the  benjamin,  in  the  form  of 
'  a  fine  powder,  and  precipitates  it  to  the  bottom  of  the  velTel  ;  fo  as  that 
'  little  of  the  former  talle  and  odour  remains  behind.' 

The  ufe. 

This  experiment  fhews  the  nature  of  rofins  with  relpedt  to  alcohol,  and. 
to  water,  as  alfo  the  nature  of  a  white  precipitation  of  an  oily  matter  in  wa- 
ter ;  {a)  the  pro.du£lion  of  a  refinous  body  by  an  extraftion  with  fpirit  ;  and 
the  manifeft  feparation  of  the  fame,  from  the  fpirit,  by  water.  And  this 
refinous  fubftance,  precipitated  by  water,  appears  like  fine,  thin,  polifhed. 
flcins,  which,  if  laid  on  the  ftin  of  the  body,  render  it  uniform,  foft  and 
Ibmewhat  fhining ;  whence  this  tinfture  is  ufed  for  the  curing  of  pimples^ 
little  ulcers,  freckles,  and  breakings  out  of  the  fkin. 

(a)  See  procefe  15,  16,  17,  21,  26,  27,  28,  29.. 
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PROCESS     LXIV. 

Rofins,  from  thejtxtieth  and  fixty-Jirft  procejjes. 

ET  the  tlndhires  prepared  with  alcohol,  from  fat  refinous  vegetables, 
'  according  to  the  fixtieth  and  fixty-firll  procefles,  be  firft  well  clari- 
'  fied  by  ftanding,  then  diftilled  in  a  glafs-body  with  a  gentle  fire,  till  only 
'  one  fourth  remains  behind  :  the  alcohol  thus  drawn  off  is  to  be  kept  for 
'  the  fame  ufe  again.  Then  pour  the  thickened  tinfture  into  a  low  glafs, 
'  with  the  mouth  wide  enough  to  admit  the  hand  •,  and  let  this  veffel  con- 
'  tain  twelve  times  the  quantity  of  fair  water,  in  proportion  to  the  thicken- 
'  ed  tinfture.  The  mixture  thus  will  inftantly  grow  thick,  white,  and  foon 
'  exhibit  yellow  curds,  which,  talkn  to  the  bottom,  conftitute  a  grofs,  vif- 
'  cous,  unftuous,  and  fomewhat  tranfparent  matter  ;  then  fet  the  glafs  in  a 
'  fand  furface,  and  draw  off  the  remaining  alcohol  by  means  of  a  ftill-head  ; 
'  continuing  the  operation  fo  long  as  the  veins  in  the  head  fhew  any  fpirit  to' 
'  rife,  and  add  this  fpirit  to  the  former.  At  the  bottom  there  will  remain 
'  the  water,  with  the  above-mentioned  matter  below  it.  This  matter  li- 
'  quifies  in  hot  weather,  but  grows  hard  in  the  cold.  The  water  being 
'  thrown  away,  tho'  it  ftill  retains  fome  odour  or  tafte,  tho'  but  little  virtue  ; 
'  let  the  refinous  matter  colleft  and  unite  into  a  mafs  at  the  bottom ;  it  will 
'  firfh  be  flexible,  foft,  and,  when  touched,  ilick  incommodioudy  to  the  fin- 
'  gers  ;  but  when  waflied  for  fome  time  in  feveral  waters  it  begins  to  cool 
'  and  harden,  and,  when  dried,  appears  a  hard,  brittle,  tranfparent  body, 
'  that  will  run  with  heat,  diffolve  in  oil,  and  alcohol,  but  not  in  water,  and 
'  burn  in  the  fire  like  oil.  This  matter  is  called  by  the  chemifis  rofin  ;  and 
'  requires  to  be  kept  in  a  cool  dry  place,  and  in  a  clofe  dry  veffel.' 

This  rofin  may  be  thus  prepared  from  almoft  any  oily,  ponderous,  dry, 
and  refinous  parts  of  vegetables.  Nature  often  produces  the  like  from  vege- 
tables, but  no  where  more  perfect  than  in  the  camphire-tree,  which  yields  a 
pure,  white,  tranfparent,  highly  odorous,  volatile  rofin,  tho'  hard  to  grind  ; 
and  next  to  this  is  benjamin,  which  is  alfo  a  pure  volatile  rofin,  copioufly 
afforded  by  the  tree.  But  when  pure  alcohol  afts  upon  refinous  plants, 
whilft  yet  green  and  juicy,  the  water  abounding  in  thefe  juices  mixes  with 
the  alcohol,  and  dilutes  it  •,  whence  it  afts  like  common  reftified  fpirit,  or 
reftined  fpirit  of  wine,  in  proportion  as  the  plant  contained  more  or  lefs  wa- 
ter ;  and  thus  its  aftion  becomes  different. 

The  life. 

This  experiment,  which  is  confiderably  general,  Ihews  the  nature  of  ro- 
fin, which  in  the  plant  feems  to  be  a  pure  thin  oil,  according  to  the  obferva- 
tions  m.ade  under  the  thirty-fourth  and  thirty-fifth  proceffes,  concerning  the 
origin  of  infpiffated  oils.  And  hence  chemifts  are  taught  under  what  vari- 
ous phyfical  forms  oils  may  fubfift,  in  refpeft  of  heat  and  cold ;  for  the  rofin, 

which 
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which  in  a  certain  degree  of  cold  is  hard  and  brittle,  foon  refolves  by  heat 
into  a  pure  fluid  oil.  Some  have  fuppofed  that  rofins  are  generated,  when- 
ever any  ftrong  acid  is  mixed  with  a  clear  oil  ;  upon  obferving  that  the 
ftrong  and  fiery  fpirits  of  nitre  and  vitriol  turn  with  oils  into  a  pitchy  mafs, 
which,  when  farther  perfefted  by  the  fire,  becomes  a  true  rofin  :  and  there- 
fore that  the  fulphur  thus  produced  is  a  true  rofin  of  the  earth.  But  there 
is  room  to  doubt  whether  the  coagulation  of  the  oil  proceeds  from  the  acid ; 
becaufe  by  the  natural  converfion  of  balfams  into  rofins  the  acid  is  always 
more  feparated  from  the  balfam,  the  more  the  balfam,  which  was  firft  liquid, 
grows  thick  and  hard  -,  and  at  laft  there  is  lefs  acid  found  in  the  rofin,  than  in 
the  more  fluid  mafs  :  and  even  the  rofins  which  are  thus  faid  to  be  produced 
by  a  mixture  of  acid  and  oil,  yet  always  difl:er  from  thofe  prepared  by  nature, 
or  by  the  means  of  alcohol.  Thefe  I'ofins  foon  difl^blve  in  alcohol,  but  ful- 
phur never. 

The  rofins,  thus  prepared,  manifefl:  their  oily  nature  by  being  totally  in- 
flammable, and  feem  to  contain  their  former  prefiding  fpirit :  for  the  fmell, 
tafte,  and  particular  virtue  of  the  fubje6l  is  always  found  in  the  rofin,  tho' 
this  is  to  be  underftood  only  fo  far  as  it  remained  in  the  oily  part  of  the 
plant.  And  hence  thefe  virtues  are  long  detained,  and  preferved  for  years, 
in  tlie  vifcous  fubftance  of  the  rofin  ;  whereas  they  would  be  otherwife  foon 
loft  in  the  plant  itfelf  And  hence  it  often  happens  that  the  rofins,  taken  into 
the  body,  pafs  thro'  it  undivided,  by  reafon  of  their  tenacity,  and  without 
having  their  fpirits  extricated  to  perform  their  proper  aitions  -,  as  not  meeting 
with  the  bile,  or  other  faponaceous  fluid,  to  dilTolve  and  open  them  :  and 
this  is  frequently  regretted  by  phyficians,  whilfl:  they  direft  thefe  rofins  in 
form  of  pills,  which  may  pafs  the  body  without  being  diflTolved,  and  with-  , 
out  producing  the  defired  eflfeft.  Thefe  rofins  alfo  generally  have  a  mani- 
feft,  fharp,  caufl:ic,  inflammatory,  violent  virtue ;  fo  that  if  they  ftick  to  the . 
tongue,  or  the  jaws,  they  prove  very  troublefome  by  their  acrimony  -,  and 
this  effeiSt  they  often  have  upon  the  ftomach  and  inteftines,  and  thus  they 
may  prove  mifchievous,  by  Simulating  and  inflaming.  And  thus  the  rofins 
of  coloquintida,  euphorbiura,  hellebore,  jalap,  fcammony,  i£c.  fometimes 
occafion  violent  and  dangerous  purgings,  that  cannot  eafily  be  flopped.  In 
order  to  prevent  both  thefe  ill  efledts,  it  has  been  found  proper  to  grind 
them  in  a  cold  glafs  mortar,  for  a  confiderable  time,  with  an  equal  quantity 
of  dry  fugar  -,  fo  as  thus  to  prepare  a  fine  powder,  which  being  afterwards 
mixed  and  taken  in  any  fyrup,  never  pafl^es  the  ftomach  undifiblved,  nor 
fticks  in  the  folds  of  the  inteftines,  but  proves  an  excellent  and  expeditious 
kind  of  purge.  So  likewife,  if  mixed  with  a  little  yolk  of  egg,  this  will 
diflblve  their  tenacity,  and  promote  and  increafe  their  eflicacy  :  and  when 
thus  treated,  thefe  rofins  alfo  will  prove  purgative,  which  are  obtained  from 
fimples  not  purgative  themfelves,    as  we  fee  in  the  rofin  of  guaiacum.  , 

Some  of  the  greateft  artifts  have  obferved,  that  the  proper  diftilled  aro- 
matic oils,  abounding  with  their  own  fpirits,  grow  refinous,  as  often  as  they 
are  deprived  thereof.  And  this  is  certainly  found  in  fome  oils  •,  for  if  pure 
oil  ot  cinnamon  be  diflblved  in  alcohol,  and  the  alcohol  be  with  a  gentle 
fire  drawn  over  from  it  by  diftillation,  it  carries  over  the  fpirit  with  it,  and- 

leaves 
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leaves  the  oil  behind  deprived  thereof,  and  refinoiis.  But  as  the  purging 
virtues  of  certain  plants  partly  refide  in  that  refinous  matter,  which  alcohol 
extra<5ls,  and  partly  in  another  adive  part  of  the  plant,  which  diflblves  in 
water,  as  appears  in  jalap ;  the  remainder  of  fuch  a  plant,  after  the  pure 
alcohol  has  extrafted  all  the  rofin,  will  afford  another  part  by  being  boiled 
in  water.  And  if  this  decodion  be  ftrained,  infpiffated  with  a  gentle  fire 
to  an  extraft,  and  afterwards  exaftly  mixed  along  with  the  rofin  dilfolved  in 
the  yolk  of  egg,  there  will  thus  be  obtained  an  excellent  compofition,  con- 
taining almoft  the  whole  medicinal  virtue  in  a  little  compafs. 

PROCESS      LXV. 

EJJ'ential  extraSis,  Jhewn  in  Jaffron ;  by   means  of  the  forfy-feventh 

procejs. 

'ATURE  has  prepared,  in  certain  particulai-  parts  of  certain  vegetables, 
a  determined  kind  of  body,  fo  ditt'erent  from  all  others  as  fcarce  to  be 
referred  to  any  other  known  kind ;  and  has  at  the  fame  time  endowed  it 
with  virtues,  otherwife  inimitable.  Vve  have  an  example  of  this  in  the 
chives  of  faffron,  which  the  prmcipal  chemifts  have  efteemed  fo  much,  as  to 
call  it  the  philofopher's  fpice,  and  to  denote  it  by  the  initial  letters  aroph, 
which  ftand  for  aroma  fhilofophorum.  It  is  incredible  how  rich  this  faffron 
is  in  colour,  tafte,  odour,  and  virtue  •,  how  fmall  the  bulk  is  that  poflefles  all 
thefe  rich  faculties  ;  and  how  tender  and  eafily  corruptible  the  thing  itfelf  is ; 
and  therefore  requires  a  peculiar  method  of  operation. 

'  Take,  therefore,  two  ounces  of  the  choiceft  frelh£«g-/^  faffron,  dried, 
'  and  either  cut  fmall  or  remaining  whole  ;  put  it  into  a  clean  bolt-head  with 
'  a  long  and  (lender  neck,  pour  upon  it  fo  much  of  the  pureft  alcohol,  con- 
'  raining  no  foreign  thing,  as  may  float  four  or  fix  inches  above  it :  then 
'  ftop  the  glafs  flightly  with  a  wreath  of  paper,  put  it  into  our  wooden  little 
'  furnace  fupplied  with  a  live  coal  buried  under  fifted  afhes,  that  the  heat 
'  may  be  only  a  hundred  degrees.  Leave  it  thus  in  digeftion  for  three 
'  days,  the  veffel  being  often  fhook ;  let  it  afterwards  reft,  for  twenty-four 
'  hours,  in  a  cold  quiet  place  •,  then  carefully  ftrain  off  all  the  tinged  liquor 
'  thro'  a  piece  of  clean  linen,  placed  in  a  funnel  fet  in  a  clean  glafs ;  and 
'  keep  it  clofely  flopped.  It  will  be  of  a  bright  red  colour,  the  faffron,  re- 
'  maining  at  the  bottom  of  the  glafs,  will  be  found  paler  than  before.     To 

*  this  pour  the  like  quantity  of  frefli  alcohol,  and  proceed  as  before,  and 
'  mix  die  tinfture  thus  acquired  with  the  former  •,  the  faffron  will  now 
'  remain  paler.     If  more  alcohol  be  added  to  it,  and  the  procefs  be  repeated, 

*  a  ftill  poorer  tinfture  will  be  obtained,  which  ought  to  be  kept  feparate : 
'  the  faffron  will  now  become  pale,  but  otherwife  will  have  the  fame  appear- 
'  ance,  and  bulk,  as  before.     To  this  if  water  be  added,  digefted  there- 

*  with,  and  poured  off,  it  will  be  of  a  yellow  colour  ;  put  on  frelh,  and 

*  continue  thus  till  no  more  tinfture  can  be  extradted  ;  and  now  the  chives 

*  will  appear  quite  white ;  and,  if  gently  dried,  will  retain  their  former  figure, 

'  the' 
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'  tho'  they  appeared  much  fhrunk,  perfeftly  inodorous,  and  infipid,  fo  as 
'  icarce  to  be  diftinguiflied  from  bits  of  clean  thread  :  whence  it  is  wonder- 
'  ful,  where  the'  feat  of  that  furprizing  matter  extracted  from  it  fhould  be, 
'  which  is  found  to  give  fo  rich  a  tinfture  to  fo  large  a  proportion  of  alcohol. 
'  Let  the  tindure,  procured  by  the  two  firft  digeftions,  be  diftilled  in  a  glais 
'  body,  fitted  with  its  head,  and  perfeftly  well-clofed,  v.'ith  a  fire  of  a  hun- 
'  dred  degrees,  till  about  an  ounce  remains  behind,  which,  when  cold,  is  to 
'  be  poured  into  a  glafs  velTel,  to  be  kept  carefully  flopped.  It  will  prove 
'  of  an  exceeding  red  colour,  a  highly  fragrant  odour,  and  a  bitter,  aroma- 
'  tic,  penetrating  tafte,  and  have  the  confifhence  of  thin  oil.  Let  it  be  kept 
'  under  the  title  of  the  eflential  extraft  of  faffron.  The  fpirit  that  came 
'  over  in  the  diftillation  will  be  limpid,  and  colourlefs,  but  retain  the  grate- 
'  ful  and  aromatic  fmell  and  tafte  of  faffron.  This  is  to  be  referved  for  the 
'  fame  ufe  ;  arid  thus  every  time  becomes  the  richer.' 

'The  ufe. 
This  furprizing  experiment  Ihews  us  a  new  fpecies  of  matter,  which  wc 
can  neither  call  oil,  fpirit,  gum,  rofin,  refinous  gum,  wax,  or  balfam  ;  but 
it  is  fomething  perfeftly  fingular,  and  of  a  fpirituous  oily  nature.  This  ex- 
traft  mixes  with  water,  fpirit,  and  oil,  and  has  fuch  exhilarating  virtues,  that 
being  ufed  too  freely,  it  occafions  an  almoft  perpetual  and  indecent  laugh- 
ing ;  but  ufed  moderately,  it  becomes  properly  exhilarating  -,  it  tinges  the 
urine  red,  and  is  particularly  faid  to  deftroy  the  petrifying  power  thereof  in 
the  kidneys,  and  therefore  to  be  an  extraordinary  remedy  againft  the  ftone. 
It  is  the  true  aroph  of  Paracelfus.  There  is  no  occafion  previoufly  to  digeft 
the  faffron  with  bread  in  the  heat  of  horfe-dung,  in  order  to  procure  its 
tinfture,  which  is  thus  rendered  rather  worfe  than  better  •,  for  in  our  pre- 
fent  preparation,  all  that  is  efficacious  is  brought  together  without  lofs,  or  im- 
pairing its  peculiar  virtues,  or  any  fenfible  change.  And  thefe  preparations 
being  mifcible  with  any  liquor,  and  of  a  very  penetrating  fubtile  nature, 
eafily  enter  the  fineft  veflels  of  the  body,  and,  by  their  extraordinary  mobi- 
lity, diffufe  their  virtue  thro'  the  whole,  and  chiefly  excite  the  animal  fpirits. 
Laftly,  they  have  that  admirable  virtue,  which  the  author  of  nature  has 
planted  in  them,  and  which  can  never  be  explained  upon  any  principle,  and 
can  only  be  known  in  itfelf  from  its  effefts. 

The  like  extrafts  may  be  obtained  from  ambergreafe,  mufk,  civet,  balm 
of  Gilead,  liquid  amber,  liquid  ftorax,  cloves,  mace,  nutmeg,  angelica,  ga- 
kngal,  orrice,  and  other  barks  and  flowers  of  a  fubtile  fragrance  •,  whence  it 
is  plain  that  thefe  fpirits  of  particular  bodies  may  be  extrafted  and  collefted 
by  alcohol ;  and  hence  their  fudden  aftion  feems  to  proceed,  becaufe  the  moft 
fpirituous  alcohol,  uniting  with  thefe  aftive  fpirits,  makes  a  medicine  that 
immediately  diffufes  its  virtue  every  way,  and  carries  it  thro'  the  body. 
And  when  a  fimilar  remedy  is  prepared  from  feveral  fuch  ingredients  mixed 
together,  it  eafily  appears,  that  thus  an  admirable  remedy  may  be  com- 
pounded, rich  in  united  virtues,  according  to  the  intention  of  the  artift  ; 
fo  that  nothing'  of  this  kind  can  be  invented  more  effeftual.  Thefe  extrafts 
are  befl;  taken  in  canary,  or  the  like  rich  unftuous  S^anijh  wine. 

Vol,  IL  X  PROCESS 
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PROCESS    LXVI. 

Ejfejjtial  extraSis  of  camphire,    by  means    of   the  forty-eighth  and 
forty-ninth  procejfes. 

*  '  i  1 H  E  extraordinary  nature  of  this  fubftance,  tho'  feveral  times  con- 

*  JL    fidered,  again  requires  to  be  examined  by  this  experiment.     Cam- 

*  phire  is  obtained  from  its  own  tree,  in  the  hotteft  countries,  being  lodg- 
'  ed  in  the  wood,  particularly  in  the  bark,  in  its  own  natural  cryftalline 

*  form.  That  is  the  beft,  and  moft  valuable,  which  comes  ixom  Borneo  and 
'  Ceylon.  There  is  another  fort  obtained  by  diftilling  the  wood,  bark,  and 
'  the  root  of  the  camphire-tree,  or  the  cinnamon-tree  of  Ceylon,  which  has 
'  the  fmell  of  camphire  •,  for  thefe  parts,  being  infufed,  digelled,  and  diftilled 
'  with  water,  afford  a  limpid,  penetrating  oil,  rich  in  the  taile  and  fmell  of 
'  camphire  •,  and  a  certain  part  of  this  oil,  concreting  in  the  cold,  turns  to 
'  camphire,  which  being  fublimed  in  a  clean  veflel  with  a  gentle  fire,  is 
'  thus  purified.  It  is  clear  like  cryftal,  hard  to  grind,  extremely  odorous, 
'  and  totally  and  fpontaneoufly  volatile.  It  dilfolves  perfeftly  in  alcohol, 
'  and  therewith  makes  a  pellucid,  and  highly  odorous  liquor.   Being  diftilled 

*  along  with  alcohol,  it  either  wholly  rifes  therewith,  or  becomes  volatile 
'  foon  after,  and  comes  over  in  a  homogeneous  liquor.  As  loon  as  the 
'  leaft  drop  of  this  clear  liquor  is  put  into  water,  the  whole  body  of  the 
'  camphire  is  inftantly  feparated  therein,  and  recovered  -,  whence  it  appears, 
'  that  this  particular  fubftance  refembles  rofin,  tho'  it  is  volatile  -,  in  which 

*  refpeft  it  differs  from  all  other  rofins.     It  difTolves  in  fpirit  of  nitre,  fpi- 

*  rit  of  vitriol,  and  aqua  for tis,  2.5  it  does  in  alcohol ;  but  upon  the  addition 

*  of  water  recovers  its  own  nature  and  fubftance,  unchanged:  but  this  is 
'  not  found  in  any  rofin  befides  ;  whence  it  appears,  that  there  is  a  great 
'  difference  in  thofe  called  true  vegetable  rofins.  This  liquor  alfo  may,  by 
'  gentle  di^ftillation,  be  thickened  at  pleafure,  and  when  fo  thickened,,  ap- 

*  pears  like  an  oil. 

•         'The  ufe. 

This  operation  fhews  the  nature  of  camphire  already  explained.  The 
fpirit  prepared  from  it  by  diftillation  is  highly  penetrating  and  volatile  ;  it 
is  drying,  prefervative,  embalming,  good  againft  gangrenes,  promotes  per- 
fpiration,  and,  with  refpeft  to  the  blood  and  ferum,  proves  a  ftyptic :  buf 
I  judge  it  is  iefs  proper,  wlien  applied  to  the  naked  nerves,  becaufe  it  driea 
too  much. 


PROCESS 
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PROCESS    LXVII. 

Chemical  qulnfejfences,  by  tneam  of  the  procejjes  from  the  twenty-third 
to  the  thirtieth.,  as  alj'o  the  forty-eighth,  and  the  forty-7iinth. 

'  TTJUT  any  diftilled  aromatic,  or  eflential  oil,  into  a  clean  and  dry  glafs, 

*  \^  and  pour  to  it  twelve  times  its  quantity  of  pure  alcohol,  diftilled 
'  from  alcali,  fo  as  to  contain  not  the  leaft  water.  Shake  them  together, 
'  and  the  oil  will  difappear,  and  intimately  mix  with  the  alcohol,  fo  as  to 
'  form  one  fimple  and  tranfparent  liquor  •,  but  no  water  muft  be  contained 

*  in  the  oil,  otherwife  the  experiment  will  fail. 

*  Alcohol,  therefore,  and  eflential  oil  are  of  fuch  a  nature  as  intimately 

*  to  mix  and  unite  together,  provided  they  be  both  perfeftly  freed  from 
'  water  ;  for  if  only  the  glafs  were  moifb,  or  the  breath  interpofed,  it 
'  would  hinder   the  effedl ;  and,  when  the  folution  is  perfeft,  and  the  two 

*  liquors  are  thoroughly  mixed  together,  the  addition  of  water  turns  them 
'  white  and  opake,  whilft  the  water  unites  with  the  alcohol,  and  feparates 
'  the  oil. 

'  If  the  alcohol,  faturated  with  the  oil,  be  carefully  diftilled,  in  a  clofe 
'  veflTel,  with  a  gentle  fire,  and  feveral  times  cohobated,  the  oil  v/ill  thus 
'  gradually  be  made  fo  volatile,  as  in  great  meafure  to  rife  along  with  the 
'  alcohol  :  whence  oils  are  rendered  more  moveable,  and  more  fubtile,  and 
'  are  exalted  to  the  higheft  degree  of  penetrability,  like  that  of  fpirit,  tho' 
'  ftill  retaining  their  native  virtues.  But  if,  with  a  fire  of  only  ninety  de- 
'  grees,  a  mixture  of  alcohol  and  thefe  oils  be  diftilled,  the  alcohol  will  rife 
'  by  itfelf,  or  only  carry  with  it  the  prefiding  fpirit  from  the  oil,  leaving 
'  the  oily  part  behind  :  and,  if  with  great  care  and  caution,  the  thinner  part 
'  be  feveral  times  feparated  from  the  thicker,  by  repeated  gentle  cohobati- 
'  ons,  the  alcohol  will  at  length  be  fo  impregnated  with  thefe  fpirits,  as  to 
'  appear  almoft  pure  fpirit  itfelf,  leaving  a  grofs  exhaufted  oil  behind.' 

the  ufe. 

The' ancient  chemifts  conceived  that  fire,  air,  water,  and  earth,  contri- 
buted to  the  compofition  of  bodies,  with  the  addition  of  a  fifth  thing,  which, 
made  of  the  four  common  elements,  enriched  the  whole,  by  its  own  par- 
ticular and  infeparable  virtue,  whereon  the  colour,  odoiir,  tafte,  and  vir- 
tue of  each  body  principally  depends  :  and  therefore  they  fuppofed,  that 
each  particular  thing,  confifting  of  four  efl'ences,  had  a  fifth  eflence  added  to 
it,  which  was  extremely  fmall  in  quantity,  yet  of  very  powerful  efficacy, 
fo  that,  when  feparated  and  added  to  another  fubftance,  it  animated  the  fpi- 
rits thereof;  upon  which  fuhjeO:  Ifaac  Hollandus  and  Para  celfus  deferve  to 
be  read.  There  is  fcarce  any  knovm  method  more  proper  than  the  prefect 
for  preparing  quinteflences.  Thus  if  a  fingle  drop  of  quinteflfence,  fo  made, 
with  oil  of  cinnamon,  be  mixed  and  drank  with  a  glafs  of  SpaniJIo  wine,  it 

X  2  inftantly 
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inftantly  gives  a  grateful  briflcnefs  to  the  flagging  fpirits,  and  therefore 
proves  an  admirable  remedy  in  faintings,  fiifFocation,  and  want  of  fpirits : 
nor  do  we  know,  that  the  art  of  chemiftry  can  go  farther  in  obtaining  the 
virtues  of  vegetables.  If  a  drop  of  fuch  a  mixture  of  alcohol  and  oil  be 
let  fall  into  water,  it  prefently  turns  milky,  which  fhews  when  oils  are 
adulterated  with  alcohol :  and  hence  alfo  we  underftand  the  power  of  alco- 
hol, which  principally  afts  upon  the  fpirits  and  oils  of  plants,  by  mixing 
and  fixing  them  intimately  with  itfelf ;  and  thus  making  a  compound,  which 
afterwards  feems  to  a6b  with  an  uniform  virtue.  And  tho'  thefe  oils  exift 
under  very  different  forms  in  vegetables,  yet  they  may  ftill  be  united  with 
alcohol,  provided  there  be  no  water  in  either  :  and  we  find  that  the  native 
fpirit  always  adheres  to  this  oily  matter,  under  whatever  form  it  appears. 
All  thefe  preparations  have  a  great  affinity  with  fire,  for  fuch  quinteffenceSy 
being  taken,  heat  the  body  ;  and  if  the  quantity  be  large,  fcorch  and  bum 
it ;  when  externally  applied,  they  produce  all  the  effefts  of  a  Iharp  inflam- 
mation, even  up  to  a  gangrene  itfelf :  but  enough  of  this  for  the  prefent.. 

PROCESS    LXVIII. 

Dry  quintejjetjces,  by  means  of  the  Jixty-Jifth,  and  fixty-feventh  procejjes^ 

*  '  I  'AKE  alcohol,  wherein  an  aromatic  oil  is  diflTolved,  pour  it  upon; 
'  _1_  ten  times  its  weight  of  dry  loaf  fugar,  reduced  to  fine  powder ; 
'  grind  them  together  ejfadtly  for  a  long  time,  in  a  glafs-mortar,  that  they 
'  may  unite  ;  put  the  mixture  into  a  china  vefl'el,  itt  in  a  glafs  body,  kept 

*  on  all  fides  moderately  warm,  that  thus  the  remaining  fpirit,  which  moift- 
'  ens  the  matter,  may  gently  exhale,  and  by  means  of  a  ftill-head,  be  col- 
'  lecled  in  the  form  of  a  liquid  quinteflence.  And  thus  the  fugar  will  re- 
'  main  dry  in  the  china  veflel,  yet  impregnated  v/ith  the  quinteflence.  Let 
'  it  now  immediately  be  put  up  into  a  glafs  veflfel  dole  fl:opped,  and  pre- 
'  ferved  under  the  title  of  a  dry  quinteflJence.  By  taking  a  drachm  of  the 
'  finefl;  wheat  flower,  five  drachms  of  loaf-fugar,  and  grinding  them  dry 
'  in  a  glais  mortar,  then  adding  a  drachm  of  the  liquid  quintelTence,  and: 
'  proceeding  as  before,  an  elegant  dry  quintefi^ence  v/ill  be  obtained. 

'  By  taking  a  drachm  of  the  liquid  quintefl^ence,  made  according  to  the 
'  fixty-feventh  procefs,  and  half  a  drachm  of  the  efl^ential  extraft,  according 
'  to  the  fixty-fifth,  and  three  drachms  of  fine  fugar,  and  as  much  fine  wheat 
'  flower,  and  proceeding  as  before,  nearly  the  fame  kind  of  preparation 
'  will  be  obtained,  but  more  compounded. 

'  And  as  any  of  thefe  kinds  of  oil  may  be  diflblved  in  alcohol,  and  fo: 
■  '  brought  into  an  uniform  liquor,  tho' confifiing  of  various,  forts,  and  thus 
'  employed  to  the  fame  ufes  ;  it  appears  that  thefe  noble  compofitions  may 
'  be  made  by  various  mixtures  at  the  difcretion  of  the  artifh  :  and  hence 
'  there  are  infinite  ways  of  varying  thefe  forms,  each  whereof  may,  for 
*  excellence,  vie  with  the  reft.' 

1'hi 
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The  life..  ' 

Here  we  fee  to  what  a  length  chemiftry  may  reach  in  affording  forms  of 
medicines  of  great  efficacy,  in  little  compafs  :  for  if  a  fcruple  of  our  dry 
quinteflence  be  mixed  with  an  ounce  of  Spanijh  wine,  we  have  hence  a  lictle 
draught  containing  the  utmoft  virtue  that  can  be  obtained  from  aromatics. 
If  therefore  a  prudent  phyfician  fhall  juftly  know  the  neceffity  and  ufe  of 
fuch  a  remedy,  he  may  hence  derive  it  from  chemiftry,  for  his  purpofe. 
Thefe  preparations  have  this  convenience,  that  they  may  long  be  preferved 
perfedl  for  ufe,  and  may  be  fafely  and  commodioufly  carried  in  voyages, 
journeys,  and  in  camps,  where  furnifhed  lliops  are  not  at  hand  :  and  here 
again  we  have  the  bounds  of  chemical  perfeftion. 

PROCESS    LXIX. 

The  Jlniple   aromatic  fpirit  of  lavender-jlowers, 

'AKE  fix  ounces  of  frefh  and  ripe  lavender-flowers,  gathered  in  a 
warm  clear  afternoon,  and  twelve  pounds  of  common  fpirit  of  wine, 
and  diftil  by  the  rules  of  art,  in  the  alembic  and  worm,  till  the  liquor  be- 
gins to  come  over  milky.     What  arifes  firft  is  a  limpid  fpirit  impregnated 
with  the  tafte  and  odour  of  the  plant,  and  muft  be  kept  feparate.     A  thick 
white  liquor  will  now  begin  to  follow,  a  pint  whereof  is  to  be  collefted, 
and  kept  apart :  there  will  remain  behind  a  brownifh  black  liquor,  together 
with  the  flowers,  but  not  much  of  the  manifeft  virtue  thereof ;  the  firft 
liquor  is  called  the  fpirit,  and  the  fecond  the  water  of  lavender. 
'  Take  three  ounces  of  the  like  flowers,   and  pour  the  former  fpirit  and. 
water  upon  them,  and  diftil  as  before.     Keep  the  pure  limpid  fpirit  fepa- 
rate, under  the  title  of  the  double  fpirit  of  lavender  ;  but  draw  off  none 
of  the  white  water  for  fear  of  burning.      A   quart  of  frefh  water  may 
however  be  poured  into  the  ftill,  and  then  a  pint  drawn  over,   which  will 
ferve  in  other  the  like  diftillations.     In  the  fame  manner,  two  ounces  of 
recent  flowers  may  be  diftilled  with  the  preceding  double  fpirit,   and  the 
water  be  afterwards  obtained  ;  by  which  means  the  fpirit  v/ill  be  fo  much 
the  richer  in  the  native  fpirit  of  the  lavender.     Water  is  here  added,  left 
the  flowers,  added  after  the  firft  diftillation,  flifluld  become  dry,  and  burn,, 
whilft  the  laft  fpirit  was  running  off.     And  -by  repeating  the  diftillation- 
with  frefti  flowers  every  time,  the  fpirit  thus  becomes  excellent.     The  fame- 
■  operation  may  be  performed,  tho'  flower,  in  a  glafs  body  or  retort,  with. 
•  little  trouble,  and  without  foulnefs  ;  and  thus  I  have  often  carried  thefe' 
'  fpirits  to  the  higheft  peifefticn.      And  this  operation  is  univerfal,  for 
'  obtaining  all 'the  fpirits  fi'om  odoriferous,  aromatical  flowers;  the  prin- 
'  cipal  whereof  are  garden  cloves,  faffron,  jafmin,  lavender,  lilies,  marum, 
'  orange-flowers,  rolemary-flowers,  l£c.  but  a  principal  fpirit  of  this  kind 
'^  is  that  of  rofemary,  every  v/here  celebrated,  and  too  much  ufed  under  the- 
'  name  of  Himgary  water.. 

Ihe 
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"The  ufe^ 

It  is  eafy  to  perceive  that  the  eflential  oil  of  the  flowers  is  here  raifed  in 
the  diftillation,  as  in  the  twenty-fifth  procefs,  and  along  with  this  oil  the 
fpirit  of  wine  rifes  almoft  pure,  like  alcohol,  according  to  the  forty-eighth 
procefs ;  and  therefore  this  fpirit  diflblves  the  fpirit  of  the  lavender,  and  the 
oil  tliat  rifes  with  it,  according  to  the  fixty-feventh  procefs.  But  after  the 
alcohol  is  drawn  ofl",  and  the  water  begins  to  follow,  then  the  afcending  oil 
turns  the  water  milky  ;  whence  is  eafily  underftood  how  thefe  fpirits  are 
procured  by  art,  and  exalted  at  the  pleafure  of  the  artift. 

And  hence  we  may  underftand  the  virtue  of  thefe  fpirits,  as  approaching 
very  nearly  to  the  liquid  quinteffences  of  the  fixty-feventh  procefs,  fo  that 
we  need  not  here  add  any  thing  more  about  them.  The  agreement  appears 
plain,  becaufe  thefe  fpirits,  when  well  prepared,  turn  milky  with  water, 

PROCESS    LXX. 

The  JimpJe  aromatic  fpirit,  from  the  dry  leaves  of  mint. 

*■  f"  I  ''AKE  the  leaves  of  mint  frefh  dried,  and  rubbing  them  a  little 
'  X  between  the  hands,  put  them  into  a  Hill,  and  add  thereto  twenty 
'  times  their  weight  of  common  fpirit  :  draw  off  one  half  by  the  worm,  and 
'  keep  what  comes  over  under  the  title  of  fpirit  of  mint.  Exprefs  all  the 
*  juice  from  what  remains  in  the  ftill,  and  take  half  of  the  former  quantity 
'of  the  leaves  of  mint,  and  pour  the  former  fpirit,  and  all  the  exprefled 
^  liquor  thereon  -,  now  again  diftil  to  a  half,  and  repeat  the  operation  to  a 
'  third  time,  referving  what  comes  over  under  the  title  of  the  treble  fpirit 
-'  of  mint.' 

And  thus  thefe  fpirits  may  be  produced  from  all  the  like  plants.  This 
fpirit  of  mint  is  incomparable  in  vomitings,  unattended  with  inflammation, 
and  for  wind  and  gripings  in  the  fl:omach  and  intefbines,  proceeding  from 
an  acid,  mucous,  cold,  or  watery  caufe  ;  for  in  thefe  cafes,  half  an  ounce 
gives  immediate  relief, 

PROCESS    Lxxr. 

The  fimple  aromatic  fpirit  from  the  green  leaves  of  rofemary. 

^''  HE  leaves  alfo  of  the  richefl:  aromatics,  tho'  lefs  juicy,  when  frefh, 
will  excellently  afford  tloe  fame  fpirits.  Thus,  for  example,  take 
of  .oremary  leaves,  gathered  from^the  tops  of  the  fprigs,  and  therewith 
li'.f  hll  a  glafs  retort ;  pour  fpirit  of  wine  thereon,  till  the  retort  be  two 
tiiii-ds  filled  ,  tiien  diitii  in  our  little  wooden  furnace  into  a  large  receiver, 
as  long  as  the  fpirit  appears  to  run  in  veins,  which  ceafing,  it  is  time  to  leave 

'  oif. 


The  PraBice  ^Chemistry.  159 

*  off.     Let  the  water,   with  the  rofemary,  remaining  at  the  bottom  be  kept 

*  apart ;  then  clean  the  retort,  and  put  in  frefh  leaves,  pour  on  the  former 
'  fpirit,  and  the  water  fqueezed  out  from  the  former  rofemary  ;  diftil  again, 
'  and  repeat  the  operation  to  the  third  time,  by  which  means  an  excellent 
'  fpirit  will  be  obtained.  I  formerly  in  this  manner  repeated  the  operation 
'  a  great  number  of  times,  in  expe£tation  of  at  length  obtaining  an  extreme- 

*  ly  perfeft  fpirit  of  rofemary,  but  was  miftaken  in  my  purpofe  ;  for  after 

*  fo  many  cohobations,  the  fpirit  had  a  very  ungrateful  odour,  like  that  of 

*  wax  new  gathered. 

Hence  it  appears,  that  the  fame  fpirit  refides  in  the  flowers,  leaves,  and 
even  the  tender  twigs  of  certain  plants,  and  may  thence  be  extracted  ;  for 
this  fpirit  cannot  be  diftinguifhed  from  that  prepared  from  the  flowers  of 
rofemary  in  the  fixty-ninth  procefs,  and  has  the  fame  virtues.  The  flowers 
of  lavender,  thyme,  wild-thyme,  fage,  origanum,  calamint,  and  all  the  Iharp 
aromatics,  are  fit  for  this  operation.  And  hence  alfo  it  appears,  that  the 
fame  aromatic  fpirits  may  be  obtained  excellent  from  the  dry  barks,  woods, 
roots,  and  feeds,  as  well  as  the  green  ;  as  we  fee  by  the  noble  fpirit,  which, 
xnay  thus  be  drawn  from  yellow  faunders. 

PROCESS    LXXII. 

A  compound  aromatic  fpirit. 

T  has  fufficiently  appeared,  that  the  prefiding  fpirit  is  a  particle  wherein 
a  particular  virtue  refides,  that  has  often  an  incredible  power  ;  and  that 
this  fpirit  is  lodged  in  eflsntial  oils-:  again,-  that  thefe  oils  may,  along  with, 
their  fpirits,  be  mixed  among  one  another  into  an  uniform  fluid,  in  which 
all  thefe  fpirits  are  united  together  ;  and  laftly,  that  this  mixture  may  be 
diflblved  in  alcohol,  fo  as  to  make  a  liquor  extremely  rich  in  m.edicinal  vir- 
tues, or  a  certain  compound,  aromatic,  oily  fpirit.  It  eafily  appears,  that 
there  is  no  one  certain  limited  method  for  preparing  thefe  fpirits,  provided 
only  fuch  fimples  are  chofe,  as  agree  in  fmell  and  tafl:e,  whofe  virtues  will 
anfwer  the  trouble  of  the  compofition.  The  following  procefs  therefore 
will  ferve  as  an  example,  rather  than  a  rule  ;  being  what  I  have  often  ufed 
for  the  making  of  a  fal  'volatile  okofura. 

'  Take  of  freili  Sevil  orange-peel,  cinnamon,  citron-peel,  China  orange- 

*  peel,  and  lemon,  of  each  four  ounces  ;  the  flowers  of  orange,  citron,  le- 
'  mon,  lavender,  red  rofes,  and  rofemary,  of  each,  two  ounces ;  the  roots  of 
'  angelica  and  florentine  orrice,  each  an  ounce  -,:  cloves,  mace,  and  nutmeg, 

*  each  two  drachms  •,  reftified  fpirit  of  wine  fifteen  pouncb;  diftil  accord- 
'  ing  to  art,  in  a  common  alembic,  fo  long  as  the  fpirit  comes  over  limpid, 
'  and  let  this  be  kept  feparate,  as  likewife  the  next  two  or  three  pints  of 
'  white  liquor,  under  the  title  of  aromatic,,  fpirituous    compoucid-water. 

*  When  the  operation  is  intended   to  be  repeated,  take  all  the  above-men- 

*  tioned  fimples,  and  the  fpirit  of  wine  as  before,  and  add  to  them  all  the 

*  water  here  prepared ;  by  which  means,  the  fpirit  obtained  will  be  the 

moie. 
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'  more  excellent  :  and  thus  procuring  and  referving  the  fame  water  eacH 
'  time,  and  uiing  it  ieafonably,  I  have  always  obtained  noble  fpirits,  as  may 
'  be  eafily  imagined';  for  at  length  they  were  pure  like  oil.  When  thci 
'  fpirit,  thus  prepared,  is  again  to  be  drawn  over  from  a  few  of  the  fame  frefli 
'  fimples  in  a  glafs  body,  fufpend  in  the  ftill-head  a  little  ambergreafe, 
'  firfl;  well  ground,  and  included  in  a  piece  of  linen  -,  and  thus  the  afcend- 
'  ing  fpirit  will  fubtilly  diflblve  its  fragrant  part,  and  mix  therewith. 

ne  ufe. 
By  confidering  what  is  delivered  under  the  fixty-ninth,  feventieth,  and 
feventy-firft  procefs,  it  will  eafily  appear  to  what  purpofe  thefe  fpirits  may 
ferve,  and  how  far  their  virtue  may  properly  reach  •,  for  they  can  never,  by  any 
known  art,  be  converted  into  the  fpirits  of  the  body,  but  always  remain  of 
their  own  foreign  nature,  whatever  chemifts  may  fay  to  the  contrary  :  and 
therefore  they  can  never  fupply  the  defedt  of  animal  fpirits.  Confequently, 
it  is  impoffible  that  the  admiflion  of  thefe  into  a  body  worn  out  with  age, 
fhould  fupply  the  office  of  the  vital  fpirits ;  they  however,  by  their  wonder- 
ful agility,  grateful  fragrance,  agreeable  tafte,  and  a  certain  inexplicable  af- 
finity with  the  animal  fpirits,  wonderfully  contribute  to  excite  them  of  a  fud- 
den,  but  for  no  long  time,  and  by  their  too  powerful  adlions  they  will  op- 
prefs  and  deftroy  the  native  virtues  of  our  fpirits.  And  hence,  when  inter- 
nally ufed,  tho'  they  raife  the  fpirits  for  the  prefent,  they  commonly  leave  the 
body  much  more  languid,  and  always  in  a  fl:ate  that  requires  to  be  further  fti- 
mulated  by  the  fame  means.  And  thus  I  conceive  that  I  have  fufficiently 
explained  their  true  ufes,  according  to  the  rules  of  genuine  chemiftry  and 
medicine. 

PROCESS     LXXIIL 

Soap  from  exprefsd  oils  and  fixed  alcali,  hy  means  of  the  thirteenth  procefs. 

'  f  1  1 A  K  E  a  quantity  of  exprefs'd  oil-olive  in  one  glafs,  and  an  equal 
'  jL  weight  of  oil  of  tartar  in  another,  pour  the  oil  gently  upon  the  lixi- 
'  vium,  and  it  will  float  thereon,  and  the  two  liquors  remain  perfeftly  di- 
'  ftinft.  Shake  the  vefiel  wherein  they  are  both  contained,  and  the  mixture 
'  will  immediately  appear  white,  opake,  thick,  and  fomewhat  vifcous ;  and, 
'  when  fufl:ered  to  ftand  in  this  ftate,  it  will  continue  for  fome  time  equally 
'  mixed,  but  at  length  the  oil  and  the  lixivium  will  feparate  from  each  other ; 
'  whence  it  appears,  that  exprefs'd  oils,  by  means  of  the  acid  always  lodged 
'  therein,  are  difpofed  to  mix  with  alcalies,  even  tho'  diluted  with  water ; 
'  but  that  this  union  is  fo  weak,  as  eafily  to  be  feparated.  Again,  it 
'  feems  probable,  that  the  acid  is  the  means  of  procuring  this  combina- 
*  tion ;  becaufe  oils,  deprived  of  their  acid,  more  difficultly  unite  with  alca- 
'  lies.  If  this  mixture  be  gently  boiled  over  a  flow  fire,  till  the  water  is  gra- 
<  dually  exhaled,  it  comes  into  one  confiftent  white  mafs,  of  a  naufeous  oily 
'  fmell,  and  a  fharp,  alcaline,  ungrateful,  unftuous  tafte  ;  and  will  eafily  re- 
'  folve  in  the  air  ;  but  if  in  the  boiling,  a  juft  proportion  of  the  difiblved  al- 
'  cali  or  oil  be  added,  or  mixed  therewith,  fo  as  that  the  compound  may 

'  perfectly 
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*  perfeftly  diflblve  in  water,  without  feparating  from  its  oiJ,  and  yet  mani- 
'  feft  nothing  alcaline  to  the  tafte,  and  remain  long  in  the  air  without  run- 
'  ning,  it  is  then  called  perfeft  foap.  It  was  afterwards  found,  by  a  fuccef- 
'  five  repetition  of  experiments,  that  the  flronger  the  alcali,  the  more  per- 
'  fe6l  the  foap  ;  and  as  it  was  obferved,  according  to  our  thirteenth  procefs, 

*  that  quicklime  wonderfully  increafes  the  power  and  fiery  natuie  of  alcali  ; 
'  an  alcali,  prepared  by  means  of  the  fame,  began  to  be  ufed  inftead  of  the 
'  fimple  kind,  for  the  making  of  foap  ;  and  becaufe  they  alfo  obferved,  that 

*  the  union  was  made  more  perfeft  by  long  continued  boiling,  and  that  this 
'  boiling  required  a  larger  proportion  of  water,  they  added  water  more  plen- 
'  tifully,  and  at  length,  by  repeated  trial,  they  likewife  found  that  a  certain 

*  proportion  of  oil  and  alcali  was  required  ;  and  thus  by  fuccefllve  degrees, 

*  the  certain  and  determinate  way  of  making  foap  was  found. 

'  They  take  the  fixed,  alcaline,  fiery  fait,  prepared  with  quicklime,  ac- 
'  cording  to  the  thirteenth  procefs  ;  this  they  diflx)lve  in  fuch  a  proportion 
'  of  hot  water,  that  the  lie  may  fupport  a  new-laid  egg  ;  and  this  the  foap- 

*  makers  call  their  capital  lie.  They  afterwards  dilute  a  part  of  it  with  more 

*  water,  till  a  frefh  egg  will  fink  therein  ;  and  this  they  call  their  weaker  lie. 
'  They  afterwards  mix  their  oil-olive  with  an  equal  weight  of  this  weaker 
'  lie,  by  ftirring  them  well  together,  till  the  whole  becomes  white,  then 
'  boil  the  mixture  with  a  gentle  fire,  keeping  it  continually  ftirring,  till  the 
'  water  being  exhaled,  the  remainder  begins  to  unite  ;  at  which  time  they 

*  throw  in  thrice  the  weight  of  capital  lie,  in  proportion  to  the  oil,  and  mix 
'  and  boil  till  the  mafs  becomes  fo  thick,  that  a  little  of  it,  laid  upon  a  cold 

*  ftone,  appears  to  be  of  a  due  folid  confiftence  ;  and  if  now  a  part  of  this 

*  cold  mafs  is  difix)lved  in  water,  it  manifefts  no  figns  of  oil.  This  fiiews 
'  that  the  oil  is  well  united  with  the  alcali  ;  but  if  any  oil  ftill  appears,  the 

*  addition  of  a  little  more  capital  lie  is  required  -,  and  the  boiling  muft 
'  then  uniformly  be  continued  till  the  foap  will  perfedly  diiTolve  in  water  : 
'  at  this  time  the  foap  is  tafted,  and   if  it  proves  fliarp  and  alcaline,  it  is  a 

, '  fign  that  alcali  abounds  too  much  therein.     And  therefore  a  little  more  oil 

*  is  added,  and  the  boiling  continued,  till  at  length  a  mafs  is  obtained,  fo 
'  hard  as  to  cut  in  the  cold,  and  that  will  perfectly  diflTolve  in  water,  and 
'  neither  tafte  alcaline  upon  the  tongue,  nor  run  fpontaneoufiy  in  the  air ;  and 
'  thus  the  foap  is  perfedired. 

'  Inftead  of  oil-olive,  any  other  fat  fubftance  may  be  ufed,  as  the  fats  of 
*•  animals,  and  the  oils  of  fifh  ;  thus  black  foap  is  made  from  train-oil,  or 
'  the  boiled  blubber  of  whales  :  but  the  purer  the  alcali  is,  and  the  more 
'  fcentlefs,  taftelefs,  and  lefs  ungrateful  the  oil,  the  better  the  foap,  elpecially 
'  for  medicinal  ufe. 

the  ufe. 

Here  we  fee  an  intimate  combination  of  native  oil  with  fixed  alcali,  by 
means  of  water  and  fire,  into  a  homogeneous  mafs,  which  will  perfedly  dif- 
iblve  in  water  ;  whence  it  appears,  that  the  oil  here  lofes  its  former  fat  na- 
ture, and  acquires  another  more  agreeable  to  water  ;  and  that  this  is  brought 
about  by  the  means  of  Iharp,  fixed  alcali.     And  therefore  where  the  hu- 

Vol.  II,  Y  mours 
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mours  of  the  body  abound  with  oil,  falts  are  generally  ufeful ;  and  confequent- 
ly  in  this  cafe  a  prudent  ufe  of  fixed  alcaline  fait  may  be  allowed.  And 
hence  alfo  we  are  Ihewn  a  way,  whereby  the  acrimony  of  alcali  may  be  en- 
tirely blunted,  fo  as  to  grow  foft,  and  put  off  its  corrofive  nature,  viz.  by 
the  means  of  oils.  Whence  again,  in  fuch  cafes  where  the  like  Iharp,  faline 
matter  predominates,  frefh  exprefs'd  oils,  drank  in  plenty,  will  blunt  it  •,  and 
this  has  been  often  praftifed  with  good  fuccefs  in  the  acuteft  difeafes,  and 
the  more  pernicious  kind  of  fcurvy  ;  and,  again,  when  this  acrimony  is 
fpontaneoudy  generated  in  a  certain  place,  as  in  the  kidneys  or  bladder, 
where  the  ftone,  drinking  in  the  urine,  turns  it  to  this  kind  of  acrimony  : 
but  in  the  foap  fo  produced,  tho'  the  tenacity  of  the  oil  is  abolilhed,  yet 
the  former  virtue  of  the  lixivial  fait  remains,  whereby  it  deterges,  without 
danger  of  corroding  ;  for  when  mixed  with  water,  it  makes  a  ftrong  fapo- 
naceous  lie,  which  by  heat,  motion,  and  trituration,  diflblves  gums,  oils, 
rofins,  and  grofs  fats,  rendering  them  alfo  faponaceous,  or  foluble  in  water  ; 
and  thus  it  has  a  fcouring,  detergent,  opening,  cleanfing  property.  And  hence 
it  renders  coagulated  humours  fluid,  opens  old  obftruftions,  and  thereby  re- 
ftores  the  loft  ufe  of  the  parts.  It  alfo  has  great  effefts  upon  concretions,, 
confifting  of  grofs  earth  and  oil  -,  it  prevents  acids  from  coagulating  the 
chyle  or  milk,  and  even  refolves  them  after  coagulation.  Whence  it  ap- 
pears to  be  almoft  an  univerfal  opener,  diluter,  refolver,  and  thinner  in  the 
body,  in  the  above-mentioned  cafes  ;  being  drank  upon  an  empty  ftomach, 
well  diluted,  and  at  different  times,  in  a  fufficiently  large  quantity,  and  af- 
fifted  by  the  motion,  of  the  body.  It  is  likewife  wonderfully  fei-viceable, 
being  externally  applied  in  finuous  and  fiftulous  ulcers.  It  may  be  tinged 
and  difguifed,  by  giving  it  a  grateful  colour  with  faffron,  turmerick,  cochi- 
neal, or  other  pigments  ;  and  if  it  ftill  proves  difagreeable,  on  account  o£ 
the  naufeous  fmeli  acquired  by  the  oil  in  boiling,  it  m.ay  be  correfted  by  a 
little- balfam  Peru.  But  its  ufe  is  highly  pernicious  in  thofe  diftempers  where 
life  is  in  danger  from  a  putrefaftion,  that  diffolves  and  corrupts  the  hu- 
mours, as  has  frequently  appeared  in  the  plague  and  other  putrid  diftempers, 
according  to  the  juft  obfervations  oi Diemerbroeck.  Many  other  particulars  of 
chemical  and  medicinal  ufe  may  be  eafily  deduced,  concerning  this  noble  pro- 
duftion,  from  what  is  above  delivered.  Soap  affefls  what  neither  water  nor 
oil  could  perform,  does  that  with  fafety  that  alcalies  do  with  danger,  and 
can  perform  what  other  falts  cannot. 

PROCESS    LXXIV. 

Soap, from  dijiilkd  oil  and  fixed  alcali  'y  by  mea77s  of  the  twelfth  procefs, 

CHEMISTS,  confidering  the  virtues,  which  by  experiment  they  found 
in  diftilled  oils,  vv^ere  concerned  to  find,  that  thefe  oils,  not  mixing  with 
water,  could  not  enter  and  aft  upon  the  humours  of  the  body ;  and  therefore 
obferving  that  exprefs'd  oils  might  be  fuccefsfully  united  with  fixed  alcali,  they 
went  upon  trying  the  fame  with  diftilled  oils,  but  found  that  thefe  loft  their 
virtue  by  boiling,  and  even  could  not  thus  be  joined  with  the  alcali ;  and 

hence 
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Jience  tried  various  experiments  to  unite  thefe  different  bodies,  till  excited 
by  the  direftions  and  promiles  of  Helmcnt,  fome  of  them  feemed  to  have 
found  the  means  of  effefting  the  thing.  I  my  felf  formerly  made  many 
tedious  experiments  to  this  purpofe,  and  at  length  fucceeded,  as  I  lliall  now 
relate.  The  fecret  confifts  in  this,  that  the  alcali  fhould  be  perfeftly  Iharp, 
jiure,  and  dry,  and  come  in  contaft  with  an  oil  perfectly  deprived  of  water  : 
all  the  reft  is  fuccefsfully  performed  by  the  atmofphere  ;  but  if  the  lealt 
water  fhould  enter,  the  experiment  will  be  fruftrated. 

'  Take  the  pureft  and  ftrongeft  fixed  alcali,  prepared  according  to  the 
.*  twelfth  procefs,  in  the  fifth  paragraph,  and  grind  it  in  a  clean  iron  mortar 

*  with  an  iron  peftle  to  fine  powder,  the  finer  the  better,  v/hilft  it  ftill  re- 
'  mains  thorowly  hot  from  the  fire,  and  almoft  ignited  ;  then  put  it  mto  an 
'  extremely  dry,  and  well  healed  urinal,  and  fet  it  in  a  hot  and  dry  place, 

■ '  on  a  clear  and  dry  day  ;  and  at  the  very  inftant  that  the  hot  fait  is  all  col- 

*  lefted  at  the  bottom  of  the  glafs,  let  fall  therein  the  true  scherial  and  pure 

*  oil  of  turpentine,  fo  that  one  drop  may  immediately  follow  another,  and  fall 
«  upon  the  middle  of  the  hot  fait  j  the  oil  icfelf  having  being  firft  well  heated; 

*  and  thus  the  oil  will  immediately,  with  a  great  fume  and  a  hilTing  noife, 
'  be  attrafted  into  the  thirfty  fait,  and  diffufeitfelf  intimately  thro'  the  whole 
'  mafs.  Continue  to  pour  in  the  oil  quick,  till  enough  is  entred  into  the 
»  fait,  and  floats  above  it,  fo  as  to  prevent  it  from  touching  the  external 

*  air,  which  is  always  moift  with  water,  or  from  touching  the  furface  of  the 
'  fait.     Set  the  giafs  in  a  cellar,  where  being  covered  with  paper,  the  oil 

*  will  foon  difappear,  and  be  united  with  the  alcaline  fait  -,  then  pour  fome 

*  more  of  the  warm  oil  thereon,  and  mix  it  with  a  ftick  into  the  former  mafs. 

*  Set  the  whole  by,   as  before,  and  continue  thus,  till  nearly  thrice  the 

*  quantity  of  the  oil  is  united  with  the  fait ;  the  whole  will  be  now  a  fapo- 
'  naceous  and  penetrating  mafs,  which,  the  more  it  is  ftirred,  the  fooner  and 

*  better  it  is  made  -,  whence  it  may  be  expeditioufly  obtained,  by  putting  it 
■'  into  a  llrong  glafs,  and  fuffering  it  to  be  carried  daily,  and  fhook  in  a  ftage 
^  coach,  as  Doftor  Grew  and  Bobn  have  formerly  obferved.  The  experi^ 
'  ment  has  always  fucceeded  well,  when  I  have  obferved  the  foregoing  cir- 
'  cumftances  ;  but  never,  if  the  leaft  of  them  were  neglefted.    The  operation 

*  is  known  to  be  well  performed,  if  a  little  of  the  foap  will  mix  \nxh.  water, 

*  without  manifefting  any  fign  of  oil.     If  the  foap,  thus  prepared,  be  long 

*  kept  in  the  urinal,  there  ufually  rifes,  by  degrees,  along  the  fides  of  the 

*  glafs,  a  certain  white  cryftalline  fait,  of  no  difagreeable  odour,  and  of  a 

*  penetiating,  mild,  faline,  but  not  alcaline  tafte ;  which  is  wonderfully  infi- 

*  nuating,  eafily  foluble,  and  affords  an  highly  ufeful,  medicated  foap. 

And  this  fait,  which  is  but  little  in  quantity,  I  fufpeft  gave  origin  to 
the  alTertion,  v/hich  perhaps  is  too  free,  that  fixed  fait  of  tartar  was  here 
rendered  volatile  by  means  of  oil  added  thereto,  fo  as  to  become  a  fubftitute 
tor  the  alcahefb ;  but  when  I  urged  this  foap  with  fire,  after  it  was  well 
prepared,  I  did  not  find  the  promifed  volatile  fait, 

The  life. 
This  experiment  alfo  fhews  us  the  thirfly  nature  of  pure  fixed  alcali, 

y  2  whereby 
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whereby  it  drinks  in,  and  unites  thefe  falts  with  itfelf  -,  and  again,  how  a 
•  fharp  fiery  alcali  may  be  fofrened  into  a  mild  oily  fait.  We  have  fufficiently 
fpolic  to  the  virtue  it  has  againft  acid,  auftere,  and  vifcous  coagulations, 
under  the  former  procefs ;  we  muft  however  obferve  that  all  the  virtues- 
there  related  are  here  found  more  noble  and  adive,  and  conftantly  fomewhat 
heating.  And  hence  we  underftand  the  nature  of  diftilled  oils  with  regard 
to  fixed  alcalies,  or  of  fixed  alcalies  with  regard  to  them  •,  and  of  the  new 
produftion  by  a  proper  combination  of  the  two.  George  Siarkey,  and  his  fol- 
lowers, call  this  foap  volatile  ;  but  I  could  never  find  it  fo,  as  I  faid  above. 
This  is  the  foap  which  Maitbew,  an  empirick  of  Lcjidon,  made  under  the 
title  of  Mattbezv's  corredor,  wherewith  he  mixed  opium,  and  the  roots  of 
hellebore  and  liquorice,  and  then  digefting  them  together,  he  made  general 
pills  thereof,  that  were  diaphoretic,  fcarce  emetic,  or  purgative,  but  ano- 
dyne, tho'  they  would  often  vomit  the  next  day,  Starkey  publifhed  a  more 
corred  preparation  of  thefe  pills  at  the  end  of  \\\%  Pyrotechny^  where  he 
boafts  of  their  virtue  after  the  manner  of  chemifts,  unjuflly  pretending  that 
the  virtue  of  the  hellebore  remained  entire,  tho'  deprived  of  its  vomiting 
quality.  And  fo  much  for  the  making  of  foap.  The  excellent  Mr.  Hom- 
berg  obferves  that  a  ftrong  lixivium  hereof,  mixed  with  a  fliarp  acid,  is 
ftrangely  muddied  and  changed  ;  whilft  the  alcali  being  attraded  by  the 
acid,  lets  go  the  oil.  Thefe  foaps  being  well  dried  and  digefted  with  pure 
alcohol,  are  in  fome  meafure  refolved  into  the  leffer  elixir  of  the  philofophersy 
where  the  fulphur  and  fpirit  are  united. 

PROCESS     LXXV. 

The  preparation  of  tartarifed  tartar. 

'  T)  EDUCE  the  pureft  white  tartar  to  fine  powder,  and  boil  a  fuf- 
'  l\  ficient  quantity  thereof  with  ten  times  its  weight  of  water,  in  a 
'  large  copper  veflel,  till  the  tartar  appears  fufficiently  diffolved  -,  let  the 
«  veflel  remain  over  the  fire,  that  the  water  and  the  tartar  may  continue 
'  conftantly  boiling  -,  the  liquor,  being  now  tafted,  proves  acid,  and  is  almoft 
'  tranfparent,  and  tolerably  pure.     Then  let  fall  from  an  height  a  quantity 

♦  of  oil  of  tartar,  drop  by  drop,  into  the  boiling  liquor,  which  is  ftill  to  be 
'  kept  boiling,  whilft  the  oil  of  tartar  is  dropped  in.  Upon  the  falling  of 
'  each  drop,  there  arifes  a  great  ebullition  in  the  liquor,  proceeding  from 
'  the  meeting  of  the  acid  and  the  alcali,  as  appears  from  hence,  that  the 
<■  ebullition  foon  after  fpontaneoufly  ceafes,  and  is  raifed  again  by  dropping 
'  in  more  of  the  alcaline  liquor ;  and  becaufe  this  is  performed  in  a  ftrong 
'  boiling  heat,  large  fpherical  bubbles  are  generated  on  the  furface  of  the 
'  boiling  liquor,  that  prefendy  crack,  burft,  and  appear  again.  In  thefe 
'  bubbles  chemifts  have  found,  or  rather  imagined  they  found,  the  figure  of 
'  grapes.     The  operation  is  thus  to  be  patiently  continued,  till  at  length  no 

♦  more  effervefcence  arifes  from  dropping  the  alcaline  liquor  into  the  boiling 
»  lixivium.     And  now  the  acidity  of  the  tartar  will  be  fo  faturated  with 

♦  fuch  a  quantity  of  its  own  alcali,  as  neither  to  appear  acid,  nor  alcaline, 

'  but 
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*  but  a  third  new  fait.  But  this  point  of  faturation  muft  be  exadly  hit, 
'  otherwife  the  fait  will  be  acid  if  too  little  alcali  were  added,  or  alcaline, 
'  if  too  much  ;  great  caution  muft  therefore  be  ufed  at  the  end.  This  li- 
'  quor  is  to  be  ftrained  hot  and  quick  thro'  flannel,  till  it  becomes  clear ;  it 

*  will  be  of  a  blackifh  brown  colour,  of  a  particular  bitterifh,  faline,  unftuous 
'  tafte,  but  fcentlefs ;  if  infpiflated  by  heat,  till  a  fkin  appears  on  its  furface, 

*  and  then  {zt  for  fome  time  in  a  cold  place,  it  depofites  to  the  bottom  and 
'  fides  of  the  veflel,  certain  laline  grains,  which  when  collefted,  are  a  tartar 
'  eafiJy  foluble  in  water,  even  in  the  cold  ;  whereas  before  it  could  fcarce 
'  be  diflblved  therein,  without  a  boiling  heat :  whence  this  preparation  may 
'  properly  be  called  foluble  tartar.' 

^he  ufe. 

Tartar  comes  fo  near  to  a  ftony  hardnefs,  as  to  remain  infoluble  in  its 
own  wine,  which  is  thus  contained,  as  it  were,  in  an  earthen  veffel ;  whence 
the  Germans  appofitely  call  it  wine-Jione.  It  has  a  manifeft  acidity  ;  by  the 
prevailing  force  thereof  it  adts  kindly  upon  the  firfl:  paiTages  -,  and  this  aci- 
dity is  the  caufe  that  it  makes  fo  ftrong  an  effervefcence  with  its  own  fixed 
alcali,  which  is  fo  eafily  produced  from  it,  as  we  faw  in  the  fifty-fifth  pro- 
cefs.  For,  after  this  acidity  is  overcome  by  the  alcali,  the  tartar  becomes 
eafily  foluble,  and  a  new  kind  of  fait,  which  has  a  confiderable  virtue  in  the 
body,  when  taken  upon  an  empty  ftomach,  diflblved  in  water  :  for  thus  it 
deterges,  and  gently  purges,  and  helps  to  cure  many  inveterate  difeafes. 
Externally  ufed,  it  cleanfes  foul  ulcers,  and  difpofes  them  to  heal :  but  whe- 
ther this  be  the  boafted  remedy  of  Paracelfus,  by  means  whereof  he  declares 
he  cured  all  frefh  wounds,  in  a  few  hours,  without  fuppuration,  I  cannot 
tell.  That  medicine  he  called  fatnech,  which  feems  derived  from  the  Ger- 
man word,  which  fignifies  to  conglutinate.  Thus  much  I  can  fay,  that  a 
folution  of  this  fait  in  water,  is  one  of  the  beft  menfl:ruums  hitherto  known 
in  chemifl;ry  •,  as  any  one  may  learn  by  boiling  gum-lac,  myrrh,  and  the  like 
therein.  Whence  he  will  find  it  can  fcarce  fufficiently  be  commended  ;  and 
hence  it  is  plain,  that  ufed  as  a  medicine,  it  will  diflblve  vifcous  matters  in 
the  firft  pafl^ages  -,  and  it  is  even  fuppofed  to  diflblve  the  tartarous  matter 
of  the  human  ftone,  generated  in  the  receptacles  and  paflTages  of  the  bile 
and  urine,  provided  it  be  ufed  plentifully,  every  day,  the  dofe  being  gradu- 
ally increafed.  It  is  ufelul  in  the  ftone,  jaundice,  and  hypochondriacal  dif- 
orders.  Laftly,  the  examination  of  this  procefs  fhews,  how  proper  cream  of 
■tartar  is  in  all  thofe  diftempers,  where  the  bile  in  particular,  and  other  hu- 
mours putrefy  in  the  inteftines,  from  a  burning  fever,  or  other  caufes,  and 
thus  become  alcaline  •,  for  this  difpofition  is  then  correfted  by  the  latent 
acidity  of  the  tartar,  and  at  the  fame  tim.e  converted,  in  the  body,  into  a 
mild  aperitive  and  foluble  fait,  which  opens  the  pafiages  without  greatly 
ftimulating  them,  and  clears  away  obftrudions. 
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PROCESS   LXXVI. 

Regenerated  tartar. 

TO  a  quantity  of  fharp,  pure,  and  dried  fixed  alcali,  contained  in  a 
large  glafs,  with  a  narrow  neck,  pour  ftrong  diftilled  vinegar,  till 
it  almolt  covers  the  fait  •,  fcarce  any  fenfible  effervefcence  will  appear, 
which  feems  ftrange,  becaufe  fo  ftrong  an  alcali  might  be  expected  to 
make  an  effervefcence  with  the  acid;  but  it  feems,  on  the  other  hand,  as 
if  fo  weak  an  acid  would  not  make  an  ebullition  with  fo  ftrong  an  alcali  : 
fliake  them  ftrongly  together,  and  then  fome  fmall,  Ihort-lived  ebullition 
appears.  Pour  on  more  diftilled  vinegar,  and  then  a  greater  ebullition  will 
arife,  and  appear  fufficicntly  manifeft  ;  after  fhaking  the  glafs,  add  a  third 
quantity,  and  then  a  violent  ebullition,  frothing,  and  hifling,  will  be  found, 
and  prove  the  ftronger,  the  more  the  glafs  was  ftiook ;  and  this  continues 
a  long  while,  fo  that  the  vinegar  poured  on  makes  the  ftronger  effer- 
vefcence, the  nearer  the  operation  approaches  to  the  point  of  faturation 
with  the  alcali  •,  which  point  is  generally  obtained,  when  about  fourteen 
times  the  weight  of  ftrong  diftilled  vinegar  is  added  to  the  alcali.  Now, 
towards  the  end,  let  the  mixture  be  well  heated,  and  long  and  ftrongly 
ftirred,  that  no  more  acid  may  be  poured  on,  than  is  exaftly  required  to 
obtain  the  point  of  faturation  ;  which  will  at  length  be  hit,  by  continuing 
to  add  a  little  of  the  diftilled  vinegar  by  degrees,  and  well  agitating  the 
mixture,  till  the  addition,  and  ftiaking  in  of  a  little  more,  no  longer  caufes 
an  effervefcence,  even  in  the  heat.  Then  let  the  mixture  ftand  warm, 
for  twenty-four  hours  5  and  if  upon  ftiaking,  it  makes  no  ebullition,  again 
drop  in  a  little  vinegar,  and  fhake  the  veffel,  and  if  now  no  effervefcence 
arifes,  then  the  exaft  point  of  faturation  is  hit.  During  the  experiment, 
the  violent  effervefcence  throws  off  a  very  elaftic  vapour,  which  burfts 
out  of  the  glafs  with  a  hiffing  noifc,  after  having  been  confined  by  pref- 
fing  the  hand  againft  the  mouth  of  the  glafs,  whilft  it  was  fhook,  and  then 
fuddenly  taking  it  away  :  and  if  the  orifice  Ihould  be  clofely  and  ftrongly 
ftiut  up,  during  the  effervefcence,  the  glafs  would  be  burft  to  pieces.  The 
liquor,  thus  prepared,  is  tranfparent,  of  a  particular  odour,  not  acid,  and 
of  a  tafte  neither  acid  nor  alcaline,  but  particularly  faline,  and  almoft  with- 
out acrimony.  It  has  a  mild  and  innocent  virtue,  tho'  powerfully  attenu- 
ating and  refolving ;  being  purgative,  diuretic,  and  fudorific ;  whence  it 
proves  an  admirable  remedy  in  chronical  difeafes,  attended  with  a  tenaci-' 
ous  matter,  being  given  in  a  proper  dofe,  at  proper  feafons. 
*  The  liquor  being  decanted  clear  from  its  faeces,  and  diftilled  in  a  glafs 
alembic,  affords  a  pure  fimple  water ;  whilft  the  liquor  remaining  behind 
becomes  of  a  brown  or  blackifti  colour,  and  at  length  perfedtly  black, 
fat,  thick,  of  an  extremely  penetrating,  or  as  it  were  melting  tafte,  which 
difcovers  it  to  be  of  a  faponaceous,  penetrating,  and  refolving  virtue. 
Take  a  little  of  this  liquor,  and  mix  it  with  a  little  vinegar;  when  if  it 
yields  an  effervefcence,  this  Ihews  that  the  alcali  ftill  predominates,  and 

*  therefore 
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'  therefore  the  whole  muft  be  again  faturated  by  the  careful  addition  of  di- 
'  ftilled  vinegar ;    and  as  this  ufually  happens  to  be  the  cafe,  the  point  of 

*  faturation  is  to  be  carefully  and  anxiouily  fecured. 

'  When  at  length  this  is  happily  obtained,  let  the  liquor  be  feparated  by 

*  reft  from  its  fsces,  and  then  all  the  water  be  drawn  off  by  a  gentle  fire, 

*  till  a  faline  mafs  remains  at  the  bottom,  of  a  black,  reddifh  colour,  and  a 
'  highly  penetrating,  but  very  particular  faponaceous  tafte.     This  mafs  will 

*  have  attradled,  and  retained  all  the  acid  of  the  vinegar,  and  given  out  all 

*  the  water.  Mr.  Homberg  has  laborioufly  fhewn,  that  the  weight  of  th'e 
'  fixed  akali  is  here  increafed  nine  twentieths,  in  refpeft  of  the  alcali,  by 

*  the  acid  of  the  vinegar  fo  attra6led  ;  and  that  this  acid,  in  refpeft  of  the 

*  vinegar,    was  in  the  vinegar  about  a  thirty-feventh  part  of  the  whole  j 

*  the  other  thirty-fix  parts  being  pure  water  {b).     And  thus  the  fait  is  pro- 

*  cured,  which  the  chemifts  call  regenerated  tartar. 

'  If  the  fait,,  thus  laborioufly  prepared,  be  urged  with  a  ftrong  fire,  it  be- 

'  comes  volatile,  and  flies  off  into  the  air.     When  carefully  dried  with  a 

*  very  gentle  fire,  it  appears  like  a  mafs  that  had  ftrangely  concreted  in  the 
'  cold,  by  the  appofition  of  little  thin  plates,  like  talc.  It  prefently  runs 
'  with  heat  into  a  kind  of  thick  oil,  but  again  appears  leafy  in  the  cold ;  and 
'  hence  it  has  htt.n  cz}\t^  terra  foliata  :  and  Tachenius  pretending  it  to  be 
'  diffolved  talc,  is  taken  to  talk  for  it  by  Zwelfer,  in  his  apologetic  dif- 

*  courfe  againft  TacheniusJ 

The  ufe. 

There  is  not,  in  all  chemiftry,  a  more  inftruding  experiment  than  this  | 
it  fliews  us  a  new,  unexpefted,  and  particular  appearance  of  alcali  and  acid,  in 
the  making  an  effervefcence.  We  here  fee  all  the  degrees  of  colour  from  the 
tranfparent  whitenefs  of  water,  up  to  blacknefs  -,  we  fee  that  a  fat  inflamma- 
ble oil  is  regenerated  from  alcali,  calcined  by  a  violent  fire,  and  a  thin,  hxin- 
gry  fpirit  of  vinegar ;  for  this  dry  fait  takes  flame  in  the  fire,  and,  when 
diftilled  with  a  ftrong  heat,  affords  a  true  oil.  Hence  we  learn,  that  falts 
produced  by  a  mixture  of  acid  and  alcali,  are  not  barely  made  up  of  the  acid 
and  alcali  as  they  are  again  feparable,.  but  that  a  new  thing  is  produced, 
of  which  no  fign  appeared  before.  We  are  taught  what  proportion  of  acid^ 
and  what  proportion  of  water,  is  contained  in  an  acid  liquor  i  what  propor- 
tion of  acid  is  required  exactly  to  faturate  an  alcali ;  and  the  true  manner  of 
converting  fiery,  fixed  alcali,  into  a  mild  compound,  volatile,  faponaceous, 
oily  fait.  This  fait,  when  properly  prepared,  is  a  moft  admirable  menftruum, 
converting  its  fubjeft,  by  mixture  and  digeftion,  into  a  uniform  foluble  mafs, 
that  will  readily  pafs  thro'  the  body,  and  remain  rich  in  its  own  virtues  ; 
it  is  the  greateft  refolvent  in  the  body  hitherto  known,  and  therefore  highly 
valuable,  as  it  is  not  hurtful  in  hot  cafes,  yet  ferviceable  in  cold  ones, 
and  almoft  fuited  to  every  patient.  Upon  carefully  confidering  all  thefe 
particulars,  I  have  often  doubted  whether  this  were  not  Helmont's  volatile 
fait  of  tartar,  which  he  fo  highly  commends,  and  fubftitutes  for  the  alcahefl: 

[J>}  S«e  Mmeir,  d»  VAcad,  Riy,  v«l.  I, 
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itfelf,  efpecialiy  fince  it  flows  like  wax  at  the  fire.  It  feems  certainly  to  &e 
the  acetmn  radicatum  of  the  ancient  chemifts,  as  in  its  preparation  vinegar 
returns,  and  is  joined  with  its  own  matrix  of  calcined  tartar ;  but  whoever 
fliall  over  carefully  endeavour  to  diffolve,  purify,  filter,  infpiflate,  or  cal- 
cine this  fait,  in  order  to  make  it  white,  he  will  find  it  fly  ofl^  into  the  air, 
and  be  loft,  and  may  thus  indeed  be  convinced  of  its  volatility,  with  the 
lofs  of  his  labour  and  coft.  And  this  admonition  I  give,  chiefly  becaufe  Se- 
nert-us  recommends  a  fcrupulous  diligence  in  purifying  this  fait ;  which  is 
not  only  a  loft,  but  an  impoverifliing  labour, 

PROCESS    Lxxvn. 

TinSiure     of   tartarifed    tartar. 

EDUCE  dry  tartarifed  tartar,  prepared  according  to  the  feventy- 
_  fifth  procefs,  to  fine  powder;  put  it  into  a  tall  bolt-head,  and  pour 
pure  alcohol  thereon,  till  it  rifes  four  inches  above  it.     Stop  the  glafs 

*  with  paper,  and  boil  gently  in  our  little  wooden  furnace  for  twenty-four 
'  hours  -,  by  which  means  the  alcohol  will  become  of  a  gold  colour,  and  of 
'  an  aromatic,  hot,  penetrating  tafte.  If  the  operation  be  repeated  with  frefh 
'  alcohol,  a  white  fait  will  remain  at  the  bottom.     Let  the  tinftures  be  in- 

*  IpifTated  by  a  gentle  fire,  till  a  tenth  part  remains  condenfed  behind.' 

"The  life. 
This  procefs  ferves  to  (hew  that  part  in  the  fait  which  diflblves  in  alco- 
hol. The  tinfture  thus  prepared  is  aromatic,  heating,  cleanfes  ulcers,  and 
heals  up  wounds  :  the  remaining  fait  is  purer,  and  more  fimple  than  be- 
fore •,  which  fhews,  that  falts  may  be  whitened,  by  drawing  a  tinfture  from 
them  with  alcohol, 

PROCESS    LXXVIIL 

'the  dijfolution  of  regenerated  tartar  in  alcohol, 

c  "TJUT  regenerated  tartar,  prepared  as  above,  and  made  as  dry  as  it  can 

e  J^  be  with  fafety,  into  a  tall  bolt-head ;  pour  thereto  fix  times  its  quan- 

'  tity  of  pure  alcohol,  and  boil  them  carefully  with  a  gentle  fire,  in  our  lit- 

<  tie  wooden  furnace ;  they  will  thus  be  united  into  an  uniform  compound 

«  liquor,  that  depofites  fome  f^ces  at  the  bottom  ;  which  being  fubfided, 

*  let  the  liquor  be  poured  off  pure.  And  if  any  fait  remain  undilTolved  be- 
'  hind,  add  frefh  alcohol,  and  proceed  as  before.     Laftly,  diftil  the  liquors 

*  with  a  gentle  fire  to  one  half ;  and  thus  the  tind:ure  or  folution  of  rege- 
f  nerat(£4  tartar  will  be  obtained. 

We  have  here  the  alcali,  the  oily  acid,  and  the  oily  fpirit  of  vegetable 
fubjefts  united  together,  whereby  the  moft  aftive  principles  of  plants  are 

freed 
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freed  from  their  indolent  earth,  and  yet  remain  fafe,  or  not  dangerous,  on 
account  of  their  acrimony  :  and  this  mixture  alfo  feems  to  be  the  lefier  elixir 
of  the  philofophers ;  which  the  ancient  chemifts  commended  for  reftoring 
health.  Certainly  it  difTolves  almofb  all  obftruftions,  penetrates  the  vefTels, 
agreeably  ftimulates  the  vital  faculties,  and  cures  by  fweat.  It  is  alio  a  moft 
excellent  folvent  in  chemiftry,  whereby  bodies  are  diflblved  into  their  fmall- 
efl:  and  moft  a6live  parts,  without  impairing  their  feminal  virtue  ;  lb  as  to 
gain  them  entrance  into  the  innermoft  recefles  of  the  body,  in  order  for 
conquering  the  moft  obftinate  diftempers.  It  is  no  lefs  ferviceable  when 
externally  ufed  in  wounds,  tumours,  and  ulcers.  And  that  the  poor  may 
not  want  fo  excellent  a  remedy,  it  may  be  direiStly  prepared  by  mixing  pot- 
afties,  with  fifteen  times  their  weight  of  ftrong  vinegar,  then  ftraining  and 
infpifiating  the  folution  ;  and  thus,  without  lofs  of  labour,  or  great  expence, 
a  medicine  may  be  eafily  prepared  for  ufe.  And  this  medicine  was  known 
to  the  ancient  Romans,  and  is  mentioned  by  Plmy  in  his  preface,  where  he 
fays,  the  ajloes  of  vine-twigs,  being  dijfohed  in  vinegar,  is  drank  in  difeafes  of 
the  fpleen., 

PROCESS     LXXIX 

Harvey'5  tiJiUhire  of  fait  of  tartar. 

*  '  I  "^AKE  the  black  alcaline  fait,  remaining  in  the  retort  after  the  ftrong- 
'  Jl  eft  diftillation  of  tartar,  according  to  the  fifty-fifth  procefs  ;  reduce 
'  it  to  powder,  in  a  hot  iron  mortar,  with  a  hot  peftle,  and  immediately 
'  put  it  into  a  tall  bolt-head  ;  pour  the  beft  common  fpirit  thereon,  fo  as 

*  to  rife  four  inches  above  it ;  boil  with  a  gentle  fire  in  our  little  wooden 

*  furnace,  for  twenty  hours  ;  and  thus  a  black,  thin,  bitter,  aromatic,  lixi- 
'  vious  liquor  will  be  obtained,  which,  being  decanted  pure,  may  long  be 
'  preferved  perfedl  in  a  clofe  glafs  for  uie,  under  the  title  of  Harvefz  tinSfure 

*  of  fait  of  tartar. 

The  uje. 

The  common  fpirit,  confifting  of  water,  acid,  and  alcohol  united,  com- 
ing to  boil  with  the  alcali  of  tartar,  that  ftill  remains  oily,  makes  a  mild 
and  fafe  lixivium ;  the  alcali  being  here  tempered  by  the  acid,  oil,  and  alco- 
hol :  whence  we  have  a  noble  kind  of  medicine  and  menftruum  ;  wherein  if 
vegetables  be  boiled  or  digefted,  it  diflblves  them  to  good  advantage.  In 
chirurgery,  it  is  an  excellent  remedy  for  cleanfing,  deterging,  drying,  and 
healing  all  weeping,  purulent,  putrid,  fanious  and  virulent  ulcers,  as  well  the 
fiftulous  as  the  finuous  and  burrowing  ;  and  alfo  for  taking  down  proud-fiefli, 
efpecially  if  artificially  mixed  with  a  little  oil.  It  has  fimilar  effefts  when 
ufed  internally,  in  diftempers  where  acid,  auftere,  aqueous,  mucous,  or  ter- 
reftrial  matters,  and  coagulations  abound,  provided  they  be  not  attended 
with  a  putrid  diflblution  of  the  humours  ;  and  hence  it  is  commended  in  old 
obftruftions  of  the  vifcera,  colle6tions  of  water,  dropfical  difpofitions,  the 
green-ficknefs,  jaundice,  and  cold  gout.     It  ads  ftrongly  as  a  diuretic,  a 

Vol.  II,  ■  Z  diaphoretic. 
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diaphoretic,  and  fometimes  as  a  purgative  ;  and  may  be  fafely  given  in  a 
large  dofe.  Two  or  three  drachms  thereof  being  mollified  with  an  ounce 
of  the  fyrup  of  the  five  opening  roots,  and  diluted  with  fennel-water,  will 
have  a  very  good  effeft  ;  being  taken  in  the  morning  falling.,  and  repeated 
three  or  four  times  at  due  intervals,  or  a  better  than  moffc  other  remedies. 
Hence  the  famous  Dodlor  Harvey  defervedly  recommends  it ;  tho*  the  an- 
cient phyficians  alfo  were  not  unacquainted  with  the  like  for  the  fame  ptir- 
pofesj  as  may  appear  from  Diofcc-des  {a). . 


PROCESS    LXXX. 

Helmont'j  tincture  of  fait  of  tartar. 

TAKE  the  black  fait  of  tartar  remaining  upon  the  diilillation  of 
tartar,  put  it  into  a  large  and  ftrong  crucible,  burn  and  calcine  it 
well  in  the  fire,  with  care  to  prevent  the  coals,  or  other  matters  falling 
into  it,  till  it  becomes  white,  and  all  its  oily  matter  be  confumed  :  Or,  to 
make  more  difpatch,  talce  a  parcel  of  the  belt  tartar,  and  tie  it  up  in  cap- 
paper,  firft  made  a  little  moift,  then  put  it  into  the  fire,  and  furround  it 
every  where  with  live  coals,  and  let  the  fire  at  laft  go  out  of  itfelf ;  then 
removing  the  hot  afhes,  an  alcaline  faline  mafs  will  be  found  run  together 
at  the  bottom  :  this  is  called  common  fait  of  tartar.  Let  either  of  thefe 
preparations  be  diflblved  in  water,  filtred  and  exhaled  away  in  a  clean  iron 
pot,  after  the  Manner  defcribed  in  our  twelfth  procefs,  and  let  the  fait 
be  afterwards  calcined  in  the  fame  manner,  as  is  there  defcribed,  and  be 
reduced  to  fine  powder,  which  the  finer  it  is,  the  fitter  it  will  be  for  the 
purpofe  :  this  will  be  excellent  fait  of  tartar.  Then  have  ready  at  hand  a 
tall  and  dry  chemical  glafs,  with  a  wide  mouth,  one  third  full  of  pure  and 
warm  alcohol ;  let  alfo  the  whole  neck  of  the  glafs  be  well  heated  all 
round,  left  it  fhould  burft  by  the  heat  of  the  fait  of  tartar,  to  be  now 
prefently  poured  in  ;  fit  a  paper  funnel  to  the  mouth  of  the  glafs,  and 
thro'  this  pour  the  powder  of  the  fait  of  tartar  now  extremely  hot,  as  it 
comes  from  the  fire,  and  therefore  dry,  into  the  alcohol.  If  all  thefe 
particulars  are  rightly  obferved,  the  fait  will  fall  into  the  alcohol  with  a  great 
hifllng  and  noife,  and  immedi-ately  caufe  an  ebullition.  When  a  fufficient 
quantity  of  fait  is  put  in,  ftop  the  glafs  (lightly  with  a  cork,  and  when  all 
is  cold,  pour  in  more  alcohol,  till  the  glafs  be  three  fourths  full ;  Ihake 
them  together,  fo  that  no  fait  may  hang  on  the  fides  of  the  neck  of  the 
glafs,  but  all  of  it  remain  entirely  under  the  alcohol,  otherwife  thefe  adhering 
particles  of  fait  wowld  difiblve  by  the  moJfture  of  the  air ;  then  mix  them- 
felves  with  the  alcohol,  and  fruftrate  the  whole  laborious  operation.  Let 
the  glafs  now  be  let  in  a  heat  of  a  hundred  degrees,  and  be  kept  often 
fhook,  and  lightly  flopped  to  exclude  the  moifture  of  the  air,  which  is 
here  fo  prejudicial.  The  liquor  will  thus  foon  become  of  a  deep  and 
beautiful  red  colour,  and  contain  the  manifeft  virtue  of  the  alcaline  fait. 


[a)  See  Diofcoruies  book  I.  p.  186. 
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*  as  appears  by  the  fmell  and  tafle,  tho'  fcarce  by  any  effervefcence,  but 

*  efpecially  if  it  be  very  cautioufly  infpilTated  by  diftillation  :  for  being  af- 
'  terwards  examined,  it  is  found  manifeftly  faponaceous,  and  fomewhat  fa- 
'  line.     If  the  leaft  particle  of  water  be  mixed  with  either  ingredient,  no 

*  tinfture  will  be  obtained,  but  the  alcohol  remain  colourlefs,  and  tranfpa- 
'  rent  upon  the  alcali,  how  long  foever  they  ftand  together.  And  thus  even 
'  the  lighteft  fign  of  moifture  will  alfo  appear  ;  whence  I  do  not  wonder  to 
'  find,  that  fome  eminent  chemical  authors  have  wrote,  that  this  tinfture 

*  was  impofiible  -,  for  it  cannot  be  made  if  any  one,  even  of  the  flightefb 
'  circumftances  here  required,  be  omitted.    And  as  to  what  other  profefTors 

*  of  the  art  have  wrote,  that  the  colour,  by  our  method  communicated  to 

*  the  alcohol,  fliould  be  owing  to  a  fpontaneous  change  thereof  in  time  ; 
'  this  is  confuted  by  the  experim.ent  itfelf,  and  the  marks  above  defcribed  : 
'  but  it  is  eafy  to  miftake  in  fo  laborious  and  difficult  an  experiment.    I  have 

*  not  found  the  tindlure  alcaline,  but  rather  of  a  compound,  faponaceous 
'  nature.'  -  ^ 

1'he  uje.. 
This  experiment  again  fliews,  that  pure  fixed  alcali  has  an  appetite  of 
attrafting  almoft  all  liquids  to  itfelf,  whenever  it  exifts  by  itfelf.  Thus  it 
greedily  drinks  in  water,  acids,  and  oils,  as  appears  by  the  procefles  above 
performed  ;  and  in  our  prefent  procefs  it  drinks  in  alcohol  alfo,  tho'  not  fo 
llrongly,  or  fo  clofely,  as  the  former.  And  hence  we  have  a  new  method, of 
making  an  extremely  fubtile  foap  of  alcali  and  alcohol  •,  for  this  tincture  is 
truly  faponaceous,  as  appears  by  rubbing  it  between  the  fingers,  where  it  has 
a  manifefb,  detergent  property,  in  a  high  degree ;  whilft  pure  alcohol,  thus 
treated,  would  manifeft  itfelf  only  by  drinefs.  It  fnews  itfelf  to  be  faline 
and  fiery  by  its  tafte  ;  it  does  not,  indeed,  make  a  manifeft  effervefcence 
with  acids,  or  readily  precipitate  bodies  difiblved  therein.  If  the  pure  tinc- 
ture be  infpiffated  by  diftillation,  it  leaves  a  faline,  faponaceous,  fcarcely 
alcaline,  but  fharp,  coagulated  fubftance  at  the  bottom,  of  a  deep  red,  or 
almoft  black  colour.  As  a  menftruum,  it  incomparably  diflblves  all  diftilled 
oils  with  great  expedition  and  perfeftion  ;  it  likewife  extradls  excellent  tinc- 
tures from  gum-lac,  myrrh,  and  amber  :  it  is  recommended  by  the  chemifts 
for  internal  ufe,  againft  diftempers  arifing  from  a  ftubborn  tartarous  matter  : 
but  to  fay  the  truth,  it  cannot  be  given,  unlefs  diluted  with  water,  wine, 
or  the  like  mild  liquor,  otherwife,  it  inftantly  burns  the  parts  it  touches  ; 
and  when  weakened,  as  it  requires,  to  what  purpofe  was  all  the  pains 
taken  to  purify  the  alcohol,  and  unite  it  v/ith  the  alcali  .'  I  judge,  there- 
fore, that  the  preceding  procefs  affords  a  more  excellent  medicine,  with 
much  lefs  trouble^  The  prefent  operation,  however,  is  by  no  means  ufe- 
lefs  •,  for  it  teaches  many  particulars,  fome  whereof  are  mentioned  above, 
and  others  we  now  proceed  to  mention. 

I  have  long  confidered  upon  that  cafual  faying  of  the  great  Helnwnt,   that 

.  if  fpirit  of  wine  be  diftilled  from  thoroughly  calcined  fait  of  tartar,  one  half 

of  it  will  be  turned  to  water.     This  I  underftood  of  fpirit  only  once  reftified  •, 

efpecially,  becaufe  in  another  place,  he  iiiys,  the  fame  thing  happens  with 

vinegar,  as  was  above  obferved  under  the  forty-ninth  procefs.     But  becaufe 

Z  2  the 
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the  principal  followers  of  Hehnont  declare,  that  we  are  to  underftand  this 
faying  of  pure  alcohol,  one  half  whereof  is  joined  to  fait  of  tartar,  whilfb 
the  other  is  turned  to  water  ;  and  theretore  that  true  alcohol  confifts  of  thefe 
two  feparable  parts ;  and  alfo  that  the  fait  of  tartar  is  thus  likewife  con- 
verted into  that  noh\thi\{a.n-\,  or  Jatnech,  of  P^racelfus,  which  miraculoufly 
heals  wounds  without  any  inconvenience  •,  I  judge  proper  here  to  declare 
what  I  have  my  felt  found  with  great  labour.  I  made  a  perfedt  tinflure  of 
the  fait  of  tartar,  in  the  manner  above  defcribed  ;  it  was  extremely  ftrong, 
red  and  fragrant,  and  of  a  fharp,  fiery,  and  almoft  alcaline  tafte  •,  I  digeft- 
ed  it  upon  its  alcali  for  many  months,  then  fet  it  by  for  four  years  -,  the  fait 
continued  extremely  dry  at  the  bottom,  and  the  tinfture  exceeding  red  above 
it  :  I  then  poured  out  all  this  fait,  and  the  tinfture,  into  a  perfeftly  dry,  and 
clean  glafs  body  •/  they  were  extremely  fragrant :  I  diftilled  off  all  the  alco- 
hol with  a  gentle  fire,  having  exaftly  luted  the  junftures  •,.  the  alcohol  was 
perfedlly  limpid,  fubtile,  and  fragrant  ;  the  fait  at  the  bottom  was  now  of 
a  purple  colour,  tho'  it  was  white  before  ;  I  poured  the  alcohol  upon  its 
fait,  and  diftilled  as  before  •,  the  alcohol  now  role  with  more  difficulty,  and  a 
faline  red  mafs  remained  behind;  the  alcohol  was  of  a  fiery  tafte;  I  thus 
continued  to  cohobate  it  for  one  and  twenty  times,  after  which,  a  black 
faline  mafs  remained  at  the  bottom,  and  the  alcohol  came  over  exceeding 
fharp  ;  in  the  Taft  place  I  urged  this  black,  alcaline,  ftrong  fmelhng  mafs 
with  the  greateft  heat,  that  fand  would  give,  upon  which  there  came  over, 
not  alcohol,  but  water,  tho'  I  had  with  the  utmoft  care  prevented  any  water 
from  getting  in.  And  thus  I  found  that  water  might  be  obtained  from  this 
fait  and  alcohol,  but  not  half  the  quantity  in  refpeft  of  the  alcohol  ;  and 
ftill  I  have  fome  doubt  whether  this  water  did  not  proceed  from  the  air,  or 
was  not  fecretly  taken  up  upon  returning  and  diftiliing  the  alcohol  fo  many 
times  over  :  this  I  am  certain  of,  that  the  alcohol  thus  firft  put  to  digeft 
with  the  fait  of  tartar,  for  fo  many  months,  and  afterwards  left  for  fome 
years  therewith,  then  drawn  oft"  from  it  two  and  twenty  times,  did  not  make 
this  fait  volatile,  but  left  it  fixed  and  perfeftly  black.  Having  now  broke 
the  vefTel,  and  taken  out  all  the  fait,  I  expofed  it,  in  a  hollow  glafs,  in  a 
cellar,  where  it  run  into  a  brown  liquor  of  a  fharp  alcaline  tafte,  which  I 
referved  by  itfelf.  This  labour  I  undertook,  that  I  might  at  length  be  cer- 
tain of  the  nature  of  fait  of  tartar,  and  of  the  converfion  of  alcohol  into 
water  by  its  means  ;  the  union  of  alcohol  with  fait  of  tartar,  by  diftiliing  it 
therefrom  ;  and  the  volatilizing  of  fait  of  tartar  by  means  of  alcohol  r 
and  hence  we  fee  what  the  great  promifes  made  about  thefe  matters  end  irh 
The  alcohol,  fo  many  times  cohobated,  was  extremely  clear,  fragrant,  of  a 
fiery  tafte,  would  burn  away  without  leaving  any  fasces,  and  made  no  kind 
of  effervefcence  upon  the  addition  of  acids  :  and  this  was  the  reward  of  my 
labour^ 
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PROCESS    LXXXI. 

Elixir  proprietatis  ivith  dift tiled  mnegar. 

TAKE  choice  aloes,  fafFron  and  myrrh,  of  each  half  an  ounce,  cut  and 
bruife  them,  jnit  them  into  a  tall  bolt-head,  pour  twenty  times  their 
own  weight  of  the  ftrongeft  diftilled  vinegar  thereon,  let  them  fimmer  to- 
gether in  our  little  wooden  furnace  for  twelve  hours  :  now  fuffer  the  whole 
to  reft,  that  the  fseces  may  fubfide,  and  gently  ftrain  off  the  pure  liquor 
thro'  a  thin  linen.  Put  half  the  quantity  of  diftilled  vinegar  to  the  re- 
mainder, boil  and  proceed  as  before,  and  throw  away  the  fasces.  Mix  the 
two  tinftures  together,  and  diftil  with  a  gentle  fire  till  the  whole  is 
thickened  to  a  third  ;  keep  the  vinegar  that  comes  over  for  the  fame  ufe  y 
and  what  remains  behind  is  the  elixir  proprietatis,  made  with  diftilled 
vinegar.' 

The  life. 

Thus  we  obtain  an  acid,  aromatic  medicine, of  great  ufe  in  the  praftice  of 
phyfic  ;  for  when  externally  applied,  it  cleanfes  and  heals  putrid,  fmuous, 
and  fiftulous  old  ulcers,  defends  the  parts  from  putrefadtion,  and  preferves 
them  by  a  true  embalming  virtue  :  it  alfo  heals  ulcers,  and  cures  gangrenes 
in  the  lips,  tongue,  palate,  and  jaws.  It  has  the  fame  effe6ts  in  the  firft 
pafTages,  when  ufed  internally,  as  often  as  putrefied  matter,  corrupted  bile, 
concreted  phlegm,  worms,  and  numberlefs  cliftempers  proceeding  from  thefe 
four  caufes,  are  lodged  or  feated  therein.  Again,  it  has  nearly  the  fame 
effefts  in  the  blood  and  vifcera,  as  may  eafily  appear  from  knowing  the 
virtues  of  the  three  ingredients,  when  dilTolved  in  a  fubtile  vinegar.  It  h 
to  be  taken  in  a  morning  upon  an  empty  ftomach,  at  leaft  twelve  hours  after 
eating :  it  is  given  from  a  drachm  to  two  or  three  for  a  dofe,  in  fweet  wine, 
mead,  or  the  like  ;  walking  after  it,  or  having  the  belly  gently  n.ibbed.  If 
taken  in  a  larger  dofe,  and  with  a  fomewhat  cooler  regimen,  it  always  purges  ; 
if  in  a  lefs  dofe,  and  often  repeated,  it  cleanfes  the  blood  by  fecreting  thick 
urine ;  and  generally  performs  both  thefe  operations  fucceffively.  But,  if 
taken  plentifully,  while  the  patient  is  in  bed,  and  the  body  well  covered, 
it  afts  as  an  excellent  fudorific  ;  and  afterwards  ufually  purges,  and  proves 
diuretic,  and  thus  becomes  every  way  ufe'ful  :  whence  I  conceive  that  this  is 
the  beft  acid  elixir  proprietatis,  good  in  numerous  cafes,  and  at  the  fame 
time  fafe.  Paracelfus  declared,  that  an  elixir  made  of  aloes,  fafiron,  and 
myrrh,  would  prove  a  vivifying  and  preferving  balfam,  able  to  continue 
health  and  long  life  to  the  utmoft  pofTibk  limits  ;  and'  hence  he  calls  it  by  a 
lofty  titk  the  elixir  of  propriety  to  man  \  bat  concealed  the  preparation,  in 
which  Helmont  afferts  the  alcaheft  is  required.  CroUins  formerly  ufed  the 
oil  of  fulphur  made  by  the  bell,  as  a  menftruum.  in  this  cafe,  upon  confi- 
dering,  according  to  the  docflrine  of  Paracelfus,  that  an  hungry  acid  was 
proper  in  ftomachic  remedies  ;  but  when  this  is  ufed,  the  aloes  and  myrrh 
are  fcorched  ;  and  acquire  a  ftony  hardnefs,  fo  as  not  afteiwards  readily  co 

diiiblve- 
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diflblve  in  alcohol :  for  this  ufe  they  require  that  the  ftrong  acid  of  the 
fulphur  fhould  be  diluted.  Hence  I  conjeftured,  that  a  mild,  oily,  vege- 
table acid  would  prove  a  commodious  and  proper  folvent  in  this  cafe  lor 
medicinal  ufes  ;  and  upon  adding  an  equal  quantity  of  alcohol  to  the  elixir 
prepared  in  this  manner,  it  becomes  more  balfamic,  mild,  and  effeftual.  It 
in  every  refpeft  refembles  the  PiluLf  Rnfi^  and  may  be  fuccefsfuUy  ufed  in 
their  Head. 

PROCESS     LXXXII. 

Elixir  proprietatis  'with  a  dijiilled  water. 

'  ITS  EDUCE  equal  quantities  of  aloes,  faffron,  and  myrrh,  to  powder  ; 
'■  i\  put  it  into  a  tall  chemical  glafs,  add  twenty  times  their  weight  of 

*  diflillcd  fcurvy-grafs  water,  and  proceed  as  in  the  preceding  procefs. 

^he  ufe. 

This  elixir,  tho'  excellent,  has  this  inconvenience,  that  when  long  kept,  it 
grows  mouldy  •,  but  it  has  extraordinary  virtues  in  the  body,  like  thofe  de- 
fcribed  in  the  laft  procefs,  excepting  that  it  wants  the  acid.  It  is  an  excel- 
lent purge,  and  inftead  of  fcurvy-grafs  water,  any  other  aromatic  water  may 
be  employed, 

PROCESS     LXXXIII. 

Elixir  proprietatis  loith  fixed  alcali. 

'  rnr^AKE  the  fame  ingredients  as  above,  put  them  into  a  boFt-head,  and 

*  Jl  pour  as  much  oil  of  tartar  per  deliquium  to  them,  as  will  make  them 
'  into  a  moderately  thin  pafte,  which  is  to  be   digefted  in   our  little  wood- 

*  en  furnace,  with  the  heat  of  a  hundred  degrees  :  the  longer  the  digeftion  is 
'  continued,  the  better,   the  veflel  being  flopped  :   and  thus  in  time  the  al- 

*  call  will  intimately  diflblve  the  aloes  and  myrrh  for  this  purpofe.  When 
'  the  matter  is  thus  prepared,  let  it  be  treated  with  any  diililled  aromatic 
'  water,  as  defcribed  m  the  preceding  procefs  ;  and  thus  there  will  be  ob- 

*  tained  an  alcalized  elixir  proprietatis,  with  a  diftilled  water.  Or  elfe,  to  the 
'  fpecies,  prepared  as  above,  add  twenty  times  their  weight  of  pure  alcohol, 
'  and  boil  them  for  twelve  hours  after  our  manner  ;  when  cold,  carefully 
'  pour  off"  the  upper  liquor  from  the  faeces  ;  add  more  alcohol  to  the  re- 
'  mains,  and  proceed  as  before,  till  all  the  virtue  be  drawn  out ;  then  thicken 
'  the  tinftures  together  by  gentle  diftillation,  till  the  liquor  acquires  the  con- 
'  fiftence  of  oil  ol  almonds  ;  and  keep  it  under  the  title  of  elixir  proprietatis 
'  with  alcali  and  alcohol  :  the  virtues  of  which  preparation  cannot  be  fuffi- 
'  ciently  recommended  :  or  if  inftead  of  alcohol,  common  fpirit  be  ufed,  a 

*  thicker, 
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*  thicker,  and  no  lefs  noble  elixir  will  be  obtained.  In  this  preparation,  I 
'  have  Ibmetimes  ufed  rnftead  of  alcohol  or  fpirit,  the  fimple  or  compounded 
'  fpirit  diftilled  from  aromatics,  as  in  the  fixty-ninth,  feventieth,  leventy- 
'  firft,  and  feventy-fecond  procefles  •,  and  the  elixir,  fo  prepared,  has  proved 
'  excellent,  efpecially  when  made  with  the  compound  fpirit  of  the  feventy- 

*  fecond  procefs.' 

'The  ufe, 

Thefe  elixirs  are  of  frequent  and  excellent  ufe  in  all  diftempers  proceed- 
ing from  auftere,  aqueous,  cold,  phlegmy,  and  fcirrhous  caufes,  or  uninflam- 
matory  obftrudtions  -,  they  purge  nearly  by  all  the  emunftories  of  the  body, 
and  are  at  the  fame  time  grateful  to  the  nerves  and  fpirits.  They  excel- 
lently forward  the  birth,  promote  the  menfes,  bring  down  milk,  kill  worms, 
and  fupply  the  defeft  of  the  bile  •,  whence  praftitioners  cannot  be  without 
them.  They  aft  by  means  of  the  alcali,  the  diflblved  ingredients,  the  fpi- 
rit, and  the  waters  employed,  in  various  ways. 


PROCESS     LXXXIV. 

Elixir  proprietatis  with  tartarifed  tartar. 

*  '  I  'O  the  fame  ingredients,  reduced  to  powder,  pour  thrice  their  weight 

*  ^    of  the  liquor  of  tartarifed  tartar,  made  according  to  the  feventy- 

*  feventh  procefs  ;  digeft  them  in  a  clofe  vefiel  for  three  days,  in  a  heat  of 

*  a  hundred  and  fifty  degrees  •,  and  thus  the  ingredients  will   be  entirely 

*  diflblved  into   an   uniform  pappy  mafs,  much  better  than  by  vinegar, 
'  water,   or  alcaline  liquor.     Then  pour  on  twenty  times  the  quantity  of 

*  alcohol,  in  refpedl  of  the   ingredients,  and  boil  them  gently  for  twelve 

*  hours  :  let  all  cool  and  ftand  at  reft,  then  decant  the  clean  liquor,  and  treat 
'  the  reft  with  more  alcohol,  as   before,  till  nearly  the  whole  be  diflblved  : 

*  for  little  faeces  will  here  be  \th.     InipiflTate  all  'tlie  elixirs  together,  with 

*  a  gentle  fire,  to  the  thicknefs  of  oil  ;  preferve  the  alcohol  for  the  fame 

*  ufe ;  and  thus  will  be  obtained  the  elixir  proprietatis  with  tartarifed  tartar 

*  and  alcohol. 

The  life. 

This  elixir  being  prepared  with  a  compound,  and  wonderfully  opening 
fait,  has  greater  virtues  than  the  foregoing ;  fo  that  it  is  admirable  in  old 
inveterate  obftruftions,  which  it  powerfully  refolves,  without  offending  by 
any  acid  or  alcaline  property  :  for  thefe  compound  falts,  along  with  what 
they  diflblve,  generally  pafs.  quick  thro'  the  veflels  of  the  body. 
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PROCESS    LXXXV. 

Elixir  proprietatis  with  7'egenerated  tartar. 

'•  13  U  T  the  above-mentioned  ingredients  into  a  tall  glafs,  and  pour 
'  X  thereto  thrice  their  weight  of  the  liquor  of  regenerated  tartar ;  di- 
'  geil:  for  three  days,  and  the  aloes  and  myrrh  will  be  thus  almoft  entirely 
*  dilfoived,  and  the  faffron  thoroughly  open'd ;  then  add  twen^ty  times  the 
'  weight  of  pure  alcohol,  with  refpeft  to  the  powder,  boil  them  gendy  for 
'  twelve  hours,  and  in  other  refpedls  proceed  as  before-,  there  will  remain 
'  a  few  fseces,  which  may  be  thrown  away.  Infpiflate  the  elixir  to  an  half  ^ 
'  referve  the  alcohol  for  the  like  ufe  ;  the  elixir  will  be  and  always  continue 
'  thick  and  tyrbid. 

Tbe  t<fe. 

In  this  lafs  procefs  the  ingredients  are  almoft  wholly  diflblved,  fo  as  to 
become  uniform  and  potable  ;  whence  I  have  found  this  elixir  to  have  an 
incomparable  opening,  and  difiblving  virtue  in  moft  chronical  difeafes,  where 
it  mightily  liquifies  the  concretions  in  the  veffels,  agreeably  Simulates  the 
nervous  fyftem,  fo  as  to  throw  off  the  matters  thus  diflblved,  and  prevents 
putrefadlion,  which  in  thefe  cafes  is  fo  frequent  and  deftruftive.  Hence  it 
relieves  the  vifcera,  reftores  their  afUons  impaired  by  an  obftrufting  matter, 
refolves  the  tumours,  and  thus  cures  numerous  diftempers,  fcarce  otherwife 
curable  :  whence  I  have  been  almoft  inclined  to  efteem  this  elixir  as  the 
elixir  of  Pcracelfus  and  Hclmont. 

In  all  thefe  procefles  we  have  an  example  of  the  chemical  folution  and 
.  preparation  of  the  fame  thing,  by  various  folvents ;  and  learn  by  what  means 
thefe  folutions  ha^■e  different  virtues,  according  to  the  difference  ot  the 
menftruum  ;  and  that  thefe  elixirs  ought  to  be  prepared  with  different  men- 
ftruums  for  daily  ufe,  according  to  the  intention  of  the  phyfician.  So 
likewife  they  aft  diffei-cntly,  according  as  they  are  determined  by  the 
prefcriber.  Thus,  if  taken  with  Venice  treacle,  they  prove  fudorific  ;  if  along 
with  a  cathartic,  diey  purge  ;  and  if  along  with  whey,  or  mineral  waters, 
they  prove  diuretic,  provided  the  patient  walk  abroad  in  the  cool  air.  They 
all  of  them  preferve  the  bodies  of  animals  from  putrefadlion,  if  fufpended 
therein,  except  that  prepared  with  water  ;  they  are  all  of  them  excellent  in 
cafe  of  carious  bones,  except  thofe  prepared  with  acids  ;  and  hence  they 
fliould  always  be  ready  at  hand  for  praftice,  as  being  almoft  general  medi- 
cines :  and  no  wonder,  fince  faffron  is  a  true  exciter  of  the  animal  fpirits  ; 
aloes  an  excellent  and  innocent  purgative  •,  and  myrrh  the  higheft  prefer- 
vative  :  but  in  thofe  diftempers  where  the  blood  is  too  much  broke,  in  large 
■bleedings,  or  the  hemorrhoids,  or  where  the  humours  are  in  too  violent  a 
motion,  they  are  by  no  means  proper,  but  hurtful, 
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PROCESS    LXXXVI. 

T^he  analyjis  of  foot. 

'  rTpAKE  oF  the  blackeft  and  drieft  foot,  gathered  in  the  chimney  of  an 

*  JL  oven  where  nothing  but  bread  is  baked,  and  gathered  on  a  very 
'  fair  day ;  with  this  fill  a  large  glafs  retort  almoft  to  the  neck,  apply  a  large 
»  glafs  receiver,  after  the  neck  of  the  retort  has  been  thoroughly  cleanfed  on 

*  the  infide,  and  lute  the  junfture  with  the  common  linfeed  pafte  -,  raife  a 
'  fire  of  a  hundred  and  fifty  degrees,  and  keep  it  up  equably  :  a  large  quan- 

*  tity  of  tranfparent  water  will  thus  come  over,  with  confiderable  violence  ; 

*  fo  that  if  the  fire  was  immediately  made  ftrong  at  firft,  the  receiver  would 

*  eafily  crack.     Continue  in  this  manner,  fo  long  as  any  clear  water  comes 

*  over,  which  it  will  long  do,  altho'  the  foot  was  dry.  Then  taking  away 
, '  this  firft  water,  and  pouring  it  into  a  glafs,  apply  the  receiver  again,  and 
. '  raife  the  fire  a  little  above  tv/o  hundred   degrees  ;  a  white,   milky,  fat 

*  water  will  now  come  over  in  quantity,  and  with  confiderable  violence  ; 
'  proceed  with  a  flowly  increafed  fire,  fo  long  as  this  continues ;  keep  it 

*  apart,  apply  the  receiver  again,  and  raife  the  fire  brifkly  ;  a  yellow-,  vola- 
'  tile,  copious  fait  will  com.e  over,  and  ftick  all  round  the  fides  of  the  re- 
'  ceiver  ;  continue  the  fire  thus  brifk,  fo  long  as  any  fait  rifes  -,  then  with  the 

- '  ftrongeft  heat,  that  fand  will  give,  and  with  the  heat  of  fupprefilon,  there 

*  rifes  a  thick  black  oil.     Let  all  cool,  and  there  will  be  found,-  in  the  neck 

*  of  the  retort,  a  fait  which  could  rife  no  higher,  even  by  fo  violent  a  fire ; 
r*  but  in  the  bottom  of  the  retort  there  remains  a  black  feculent  matter,  the 

*  .upper  furface  whereof  is  covered  with  a  very  thick,  whitifh,  faline  cruft, 

*  which  both  in  colour,  figure,  concretion  and  firia,  refembles  the  com- 
'  mon  fal-ammoniac.  If  the  milky  water  be  reftified,  it  afibrds  a  very 
'  penetrating  volatile  fpirit,  and  fome  Iharp  volatile  oily  fait. 

The  ufe. 

This  procefs  was  abfolutely  neceflary,  becaufe  all  the  foregoing  only  ex- 
hibited thofe  parts  of  vegetables,  which,  being  treated  by  various  prepara- 
tions, and  different  degrees  of  fire,  either  remained  fixed,  or  were  tranf- 
mitted  from  one  vefTel  into  another.  But  here  we  are  taught  what  the  agi- 
tation of  an  open  fire  can  move,  change,  expel,  and  drive  thro'  the  air  by 
burning,  firft  in  the  form  of  fmoke,  then  of  flame,  laftly  of  exhalation,  and 
how  high  it  may  carry  them.  For  a  chimney  is  a  kind  of  fhill-head,  con- 
verging in  an  open  top,  and  fometimes  rifes  to  the  height  of  above  thirty 
feet,  and  carries  foot  up  to  the  top,  and  after  this  difcharges  a  black  fmokc, 
at  its  upper  orifice,  and  difperfes  it  thro*  the  air,  where  it  feems  gradually 
to  vanifh.  It  may  deferve  to  be  confidered,  what  an  immenfe  quantity  of 
fuch  matter  is,  by  the  force  of  fire,  thrown  up  from  the  furface  of  the  whok 
habitable  globe,  in  the  places  where  fire  is  conflantly  ufed  ;  v/hence  we  may 
learn,  that  combuftible  vegetables,  their  fmoke,  flame,  and  foot,  and  the 
black  clouds  difperfed  in  the  air,  confift  of  one  and  the  fame  matter,  agitated 
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by  fire.  This  matter  confifts  of  feveral  parts,  viz.  (i.)  -^  fetid,  oily,  bit- 
ter, unpleafant,  naufeous  fpirit,  refiding  in  the  water,  that  firft  comes  over, 
and  afterwards  conftantly  difperfed  thro'  all  the  other  parts,  which  we  fhall 
prefently  enumerate.  This  fpirit  feems  to  be  the  oily,  and  more  fubtile 
part  of  the  vegetable,  a6ted  on  by  the  force  of  fire.  (2.)  Water,  which  is 
here  contained  in  great  plenty,  as  refiding  in  this  fpirit,  in  the  firft  limpid, 
and  in  the  fecond  milky  liquor,  as  alfo  in  the  faline  fpirit,  the  volatile  ialt, 
and  in  fome  meafure  in  the  oil  itfelf.  This  water  can  fcarce  be  rendered 
pure  by  any  art ;  being  always  fouled  with  the  unalterable  bitternefs,  and 
'the  infeparable  difagreeable  odour  of  the  fpirit.  (3.)  A  fharp,  volatile, 
akaline,  oily  fait,  which  firft  comes  over,  rifes  into  the  receiver,  and  fticks 
to  the  fides  thereof;  for  this  fait  is  truly  alcaline,  as  appears  by  its 
tafte,  fmell,  fiery  virtue,  the  violent  eff^ervefcence  it  makes  with  acids,  and 
by  concreting  therewich  into  a  compound  fait :  and  hence  a  volatile  alcali 
continually  impregnates  the  atmofphere,  in  great  plenty,  by  conflagrations^ 
(4.)  A  fharp,  alcaline,  fat  fpirit,  confifting  of  the  fait  juft  now  mentioned, 
difiblved  in  water,  and  fo  refembling  fpirit  in  fluidity,  pungency,  fubtilty, 
and  volatility.  (5.)  A  fetid,  black,  bitter,  naufeous,  inflammable,  thick,  and 
almoft  cauftic  oil,  mixed  with  an  oily  fait.  (6.)  A  true  fal-ammoniac,  ftick- 
ing  in  the  lower  part  of  the  neck  of  the  retort,  and  raifed  to  the  furface  of 
the  black  earth  below.  For  if  this  fait  be  carefully  collefted,  and  feparated 
from  the  alcaline  kind,  that  firft  comes  over,  it  proves  a  genuine  fal-ammo- 
niac. It  is  of  a  whitifh  colour,  fomewhat  tranfparent,  makes  no  effervef- 
cence  with  acids,  and,  if  mixed  with  fixed  alcalies,  prefently  affords  a  true, 
volatile,  alcaline  fait,  as  fal-ammoniac  does  ;  whence  the  true  origin  of  this 
fait  is  derived  from  foot.  (7.)  A  black,  fixed  earth,  which  being  afterwards 
calcined  in  an  open  fire,  and  burnt  from  its  oil,  that  tenacioufly  cleaves 
thereto,  leaves  a  white  earthy  calx  behind. 

This  is  the  analyfis  of  foot,  by  confidei  ing  of  which  we  may  learn  what 
parts  of  vegetables  are  volatile,  and  fly  oft"  by  an  open  fire,  and  what  are 
fixed  and  remain  behind ;  and  what  fire  throws  off"  from  vegetables  into  the 
air.  Hence  we  fee,  that  even  earth,  which  appears  fo  fixed  in  the  moft  vio- 
lent fire,  after  being  feparated  from  the  other  principles,  yet  when  mixed 
with  the  reft,  is  either  by  the  force  of  flame,  or  fire,  thrown  to  the  di- 
ftance  of  forty  feet  thro'  the  air,  in  the  form  of  a  thin  cloud ;  but  there 
would  be  no  end,  if  we  fhould  minutely  purfue  the  phyfical  ufes  of  this  pro- 
cefs.-  Pills  compofed  of  dry  foot,  and  gilded,  are  recommended  for  the  cure 
of  cold  diftempers,  and  this  often  with  fuccefs.  The  volatile  fait  of  foot  is 
ufed  with  the  fame  fuccefs,  as  that  of  animals.  Hartman  recommends  the 
fait  that  rifes  laft,  for  giving  relief  in  cancers ;  and  certainly  fal-ammoniac, 
prudently  employed,  is  of  fervice  againft  the  putrefaftion  of  running  can- 
cers. But  the  foot  produced  by  oak-wood  alone,  the  common  Dutch  turfs 
or  pit-coal,  appears  different  upon  chemical  analyfis  :  and  that  again  would 
be  very  different,  that  fliould  be  collected  from  the  chimney  of  a  public 
kitchen,  v/hich  is  continually  filled  with  the  fumes,  not  only  of  the  fev/el, 
but  likewife  of  all  kinds  of  boiled,  roafted,  and  fried  meats.  And  thus 
much  may  help  us  to  form  a  right  judgment  of  foot. 
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PROCESS    LXXXVII. 

The  analyfis  of  amber. 

TAKE  a  capacious  glafs-retort,  with  its  neck  cut  off,  fo  as  to  leave  an 
orifice  two  inches  wide  or  more ;  put  into  it  pieces  of  common  am- 
befj  well  cleanfcd  from  fand,  duft,  or  other  foulnefs,  fo  that  it  may  fill  two 
thirds  of  the  cavity.  Apply  a  large  receiver,  and  lute  the  junfture  with  the 
common  luting  ^  diftil  m  a  fand-furnace,  with  a  degree  of  heat  a  little 
greater  than  that  of  boiling  water ;  thus  there  will  come  over  a  copious,  thin, 
limpid  oil  :  continue  this  degree  of  heat  fo  long  as  any  oil  comes  over, 
and  keep  it  feparate.  Then  apply  the  receiver  again,  and  cautioufiy  raife 
the  fire,  till  a  fecond  oil  begins  to  rife,  which  v/ill  be  yellow,  large  in 
quantity,  and  ftill  tranfparent :  proceed  patiently  with  the  fame  degree  of 
heat,  fo  long  as  this  oil  comes  over,  which  it  continues  to  do  for  a  confi- 
derable  time  :  but  for  the  elegance  of  the  operation,  this  alfo  might  be 
kept  feparate.  Now,  again,  raile  the  fire  gradually,  till  a  white,  faline, 
woolly  matter  appears  in  the  receiver,  but  particularly  in  the  neck  :  then 
gradually  raife  this  fire  a  little,  and  continue  it  increafing,  till  no  more 
of  this  matter  comes  over  •,  but  the  fire  mufl  not  be  increafed  too  quick, 
otherv/ife  the  volatile  fait  would  mix  with  the  grofs  oil  that  fliould 
follow  after,  and  thus  be  in  a  great  meafure  loft  therein.  It  is  beft  to  re- 
move the  receiver,  take  out  the  produdions,  and  keep  them  feparate  ; 
but  during  the  whole  time  that  this  volatile  fait  rifes,  a  red  oil  alfo  comes 
over,  ftill  almoft  tranfparent.  The  fire  being  now  increafed  to  the  utmoft, 
there  comes  over  a  grofs,  vifcous,  fat  oil,  thick  like  turpentine.  When 
this  is  rifen,  if  a  fire  of  fuppreffion  be  given,  the  whole  black  matter,  now 
becoming  flatulent,  rifes  into  the  neck  of  the  retort,  and  thus  comes  into 
the  receiver,  in  form  of  a  hard,  black  mafs  -,  fo  that  if  the  neck  of  the 
retort  is  not  left  vv^ide,  it  v/ill  be  thus  blocked  up,  and  the  glafs  be 
burft  in  a  dangerous  manner,  with  a  loud  noife,  and  often  a  firing  of 
the  matter.  But  if  before  the  fire  of  fuppreffion  was  ufed,  a  large  quan- 
tity of  fand  were  thrown  upon  this  laft  remainder,  it  will  divide  the 
matter,  and  caufe  it  to  come  over,  without  danger,  in  a  black  and  dry 
form.  There  remain  at  the  bottom  of  the  retort,  a  very  fmall  quantity 
of  brittle  fsces,  of  fcarce  any  fignificance  ;  fo  that  the  whole  is  volatile. 
If  the  operation  be  carefully  performed,  fo  many  difl'erent  produftions  are 
obtained,  which  may  be  purified  by  a  new  diftillation,  and  be  rendered 
thin  and  limpid  ;  but  the  volatile  fait,  colleflred  by  itfelf,  is  perfectly  acid. 
And  this  is  the  only  method  that  I  know  wherein  a  true  acid  is  obtained 
in  a  folid  faline  form  ;  for  we  have  no  inftance  thereof  in  any  other  vege- 
table, animal,  or  foflil  fubftance  :  For  tartar  is  a  fait  fcarce  foluble  in 
water,  tho'  it  be  acid.  Oil  of  vitriol,  brought  to  an  extreme  degree  of 
purity,  fhoots  in  winter  time  into  tranfparent  folid  cryftals,  but  im.mediately 
diffolves  again,  and  appears  fluid  as  foon  as  the  cold  is  a  little  diminilhed ; 
but  the  fait  of  amber  long  continues  the  fame.' 
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The  ufe. 
Amber  thus  appears  to  be  a  very  particular  body  •,  its  oil  refembles  the 
foflil  ones  of  Petroleum,  Naphtha,  and  the  Hke  ;  but  the  remainder,  after  the 
firft  or  fecond  is  come  over,  nearly  refembles  jet ;  and  the  acid  fait  feems 
fomewhat  vitriolic.  Hence  I  have  had  a  doubt  where  to  place  its  ana- 
lyfis  -,  at  length  I  placed  it  here  as  doubtful  ;  that  it  might  be  refolv- 
ed  into  its  parts ;  the  rather  becaufe  it  almofl:  entirely  diffolves  in  alco- 
hol, without  feparating  into  its  parts,  as  in  the  fifty-eighth  procefs. 
But  the  fam.e  thing  concreted  wonderfully  differs  from  thole  parts,  into 
which  chemiftry  refolves  it.  Who  will  think  that  amber,  its  powder,  its 
liquid  folution  in  pure  alcohol,  the  powder  precipitated  from  its  tindturc 
with  water,  after  diftillation,  and  then  walhed  ;  the  oils,  fait,  and  colopho- 
ny, after  diftillation,  proceeded  from  the  fame  matter  ?  Who  could  know 
the  proper  virtues  of  each  ;  and  who,  by  joining  them  together  again,  could 
recompofe  amber  .''  The  oils,  being  purified  by  a  repeated  diftillation,  have 
a  fharp,  balfamic,  exciting,  diaphoretic,  diuretic,  emmenegogic,  and  hyfte- 
ric  virtue  -,  and,  when  externally  ufed,  in  the  way  of  liniment,  are  very  fer-* 
viceable  in  reftoring  contrafted,  weak,  paralytic,  torpid  limbs  :  the  volatile 
fait  is  gratefully  acid,  balfamic,  unctuous,  penetrating,  prefervative,  and 
ftimulating  to  the  nerves  and  fpirits,  being  a  true,  volatile,  acid,  oily  fait  j 
and  therefore  a  capital  anti-hyfteric  and  diuretic  ;  efpecially,  if  purified  by  a 
fecond  diftillation. 

PROCESS   LXXXVIIL 

Tlje  PiitrefaSlion  of  "vegetables. 

F  the  fofc,  frelh,  and  juicy  parts  of  vegetables,  be  in  the  fummer-time 
thrown  into  an  open  cafk,  and  prelfed  down  therein,  that  the  vef- 
fcl  may  be  almoft  full,  and  then  left  thus  in  the  open  air,  they  will  fooa 
of  their  own  accord,  begin  to  grow  warm,  and  continue  to  do  fo  more 
and  more  every  day,  efpecially  in  the  middle.  This  heat,  at  length,  in- 
creafes  above  that  of  boiling  water,  and  proves  fo  much  the  more  violent, 
the  more  the  matter  was  comprelTed,  and  the  lefs  aqueous  the  plants,  pro- 
vided they  were  not  dry.  After  this  heat  is  arrived  to  its  height,  it 
again  decreafes  by  degrees,  and  returns  to  the  temperature  of  the  atmo* 
fphere  :  and  by  this  means,  the  wliole  mafs  of  vegetables  is  reduced  al- 
moft to  an  uniform,  pappy  mafs.  This  heat  begins  in  the  middle  of  the 
heap,  where  it  is  greateft,  and  thence  fpreads  itfelf  every  way,  till  at 
length  it  poirefies  the  v»'hole.  It  makes  no  difference  what  plants  are  em- 
ployed for  this  purpofe,  whether  the  moft  alcaline,  as  fcurvy-grafs  ;  the 
moft  acid,  as  forrel  ;  or  the  moft  infipid,  as  gcais.  Thefe  plants  fiifl 
breathe  their  ovv^n  odour,  if  they  v/ere  flagrant,  fo  long  as  the  heat  conti- 
nues fmall,  or  not  above  eighty  degrees  ;  and  fo  long  their  particular  tafte 
remains ;  but  as  the  heat  becomes  gradually  greater,  the  natural  odour  is 
changed  into  that  obfei"ved  in  hay  that  grows  hot,  upon  being  flacked  too 
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wet  ;  and  laftly,  the  heat  coming  to  its  height,  all  the  peculiar  fmell, 
tafte,  and  even  the  colour  of  the  plant  is  loft  -,  a  putrid,  fetid,  ftercorace- 
ous  fmell,  and  a  cadaverous,  putrefied  tafte,  refembling  putrefied  urine,  are 
'  produced,  the  prefiding  fpirit  is  loft ;  and  the  fmell  and  tafte  are  the  fame, 
*"  tho'  the  plants  were  ever  fo  difFerent.  If  the  plant  be  frefli  cut,  half 
dried,  or  ftill  otherwife,  retains  its  natural  juices,  and  be  thrown  into  large 
heaps,  a  Iharp  and  very  difflifive  odour  will  firft  arife  ;  which  fhews  that 
the  fiery  motion  is  beginning  in  the  inward  part  of  the  heap,  where  the 
compreffion  is  the  greateft,  whilft  no  heat  is  yet  perceived  on  the  out- 
fide.  If  now  the  whole  heap  be  thrown  abroad,  and  the  plant  cooled,  the 
putrefaftion  is  prefently  flopped  ;  but  if  left  to  itfelf  in  the  heap,  the 
heat  increafes,  fo  as  to  rot  all  the  infide,  boil  in  the  middle,  and  at  length- 
break  out  into  open  flame  ;  and  the  larger  the  heap,  and  the  greater  the 
weight,  the  fooner  this  putrefadion  and  fire  is  produced.  If  the  matter 
thus  takes  flame,  it  is  changed,  as  it  would  be,  by  burning  under  a  chim- 
ney ;  but  if  it  be  ftrongly  heated,  tho'  not  fo  far  as  to  fire,  it  then  per- 
fectly putrefies  into  a  pap,  as  in  the  cafe-  we  have  deferibed  :  and  hay  is 
too  frequent  an  example  hereof.  This  adlion  comes  on  the  flower  in  ve- 
getables, the  more  dry  they  are  of  themfelves,  or  the  m.ore  they  have  been 
dried  -,  but  if  moiftened  with  an  additional  q\iantity  of  water,  fo  as  to 
grow  thorowly  wet,  the  putretaftion  will  renew  in  them  again.  It 
alfo  proceeds  the  flower,  the  lighter  the  matter  lyes  upon  itfelf,  fo  as  to- 
leave  fpaces  that  admit  the  tree  air ;  but  it  proceeds  the  more  ftrongly,- 
the  fofter  the  fubjedl,  and  the  more  violently  compreflTed.  Whence  the 
drier  plants,  fuch  as  rofemary,  being  put  up  into  a  cafk,  will  fcarce  putre- 
fy in  the  manner  above  deferibed,  unlefs  ftrongly  prelTed  down  by  weight, 
or  unlefs  the  heap  were  large.  On  the  other  hand,  if  too  aqueous,  a  cer- 
tain corruption-',  but  not  this  heating  aftion,  is  ufually  produced.  If  thi3 
pappy  mafs,  fo  prepared,  be  immediately  put  into  a  large  glafs  body,  and 
diftilled,  with  the  junftures  well  clofed,  almoft  to  drynefs  ;  a  limpid,  fetid 
liquor  will  come  over,  that  fhould  be  kept  feparate.  Put  the  remainder, 
now  almoft  diy,  into  a  glafs  retort,  and  diftil  with  degrees  of  fire,  to  the 
higheft  that  can  be  given  in  fand  ;  and  thus  it  affords  white  fumes,  a  large 
quantity  of  liquor,  a  white  fait,  and  a  black  thick  oil ;  all  to  be  kept  apart. 
There  remains  behind  a  very  fmall  quantity  of  black  fasces,  which  being 
taken  out,  and  burnt  in  the  open  fire,  leave  a  mere  earth,  without  any- 
fixed  fait  behind  ;  tho'  this  fait  might  be  obtained,  in  plenty  and  perfec- 
tion, from  the  fame  plants  before  putrefaftion. 

'  If,  when  the  oil  is  feparated,  the  laft  liquor  be,  with  a  gentle  fire,  diftil- 
led, in  a  tall  veflel,  toan  half,  it  affords  a  ftiarp,  alcaline,  faline,  volatiler 
fpirit  V  which  again  being  diftilled  to  an  half,  becomes  much  ftronger.. 
And  if  the  operation  be  repeated  in  a  clofe  veflTel,  a  liquor  will  at  lengcb 
be  obtained,  extremely  like  reftified  fpirit  of  hartfliorn  :  and  afterwards 
by  a  gentle  fire,  a  true  volatile  fait,  in  greater  plenty  tlian  the  plant  would 
have  afforded,  of  fixed  ialt  by  burning,  before  putrefa6lion:  The  like 
fpirit  and  fait  may  be  alio  obtained  in  the  fame  manner,  from  the  former 
liquors  ;  and  when,  thoroughly  purified,,  they  perfeftly  refemble  the  vola- 
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*  tile  fait,  and  fpiric  of  animals,  without  the  leaft  chemical  difference  j  and 
'  this  happens,  even  the'  the  plant  were  of  the  moil:  acid  kind.  The  oil, 
'  for;ed  over  by  the  laft  extremity  of  the  fire,  is  black,  thick,  and  intoler- 
'  ably  and  laftingly  fetid  ;  in  which  refpe£ls,  as  alfo  in  its  pitchy  tenacity,  it 
'  extremely  refembles  that  which,  by  the  utmoft  violence  of  fire,  is  feparated 
'  from  animal  fubjedts. 

The  life. 

The  aftion  above  explained  is  called  putrefaftion  ;  which,  without  the 
afliftance  of  art,  fpontaneoufly  happens  in  vegetables,  as  often  as  they  are 
thrown  on  large  heaps,  or  comprelTed  in  a  moift  ftate.  This  aftion  is  ge- 
neral, and  converts  all  vegetable  fubjedfs  into  the  fame  matter,  how  different 
foever  they  were  at  firft.  It  alfo  makes  the  whole  of  them  volatile,  except  a 
little  earth  ;  whence  no  operation  more  fills  the  atmofphere  with  fharp  and 
often  peililential  effluvia  ;  as  we  may  learn  from  the  fetid  fmell  of  putrefied 
bodies,  which  fpreads  ib  wide,  and  gives  men  notice  to  beware  of  fuch  in- 
feftcd  places.  And  as  this  putrefaftion  intimately  refolves  both  the  fluids 
and  folids,  fooner  or  later,  into  a  liquid,  loft,  ibluble  mafs  ;  it  eafily  appears 
that  by  means  thereof,  and  by  the  affiftance  of  diluting  rains,  all  things  may 
be  returned  into  the  pores  of  the  earth,  from  whence  they  before  proceeded  : 
or  elfe,  being  carried  up  into  the  air  along  with  the  dew,  mift,  hail,  fnow,  or 
rain,  be  again  returned  to  the  earth  :  or  elfe  putrefying  thereon,  fink  into  it 
along  with  the  water  that  falls  in  rain.  And  in  all  art  or  nature  we  find  no 
operation  fo  univerfal  ;  as  afting  upon  every  vegetable  in  the  fame  manner, 
with  the  fame  effeft  ■,  and  reducing  acid,  auflere,  alcaline,  aromatic,  hot,  cold, 
oily,  phlegmy,  and  ialine  plants,  to  the  fame  thing ;  thus  abfoliitely  abo- 
lifliing  all  their  particular  llru6tures,  odours,  taftes,  colours,  virtues,  and 
making  them  all  alike.  The  foft  matter  it  brings  them  into  is  liquid,  of  a 
gray  colour,  and  perfectly  refembling  that  gangrenous  corruption,  which  is 
obferved  in  putrefying,  and  rotting  animal  flefli ;  or  approaching  nearly  to 
that  change,  which  vegetables  undergo  in  the  living  bodies  of  healthy  ani- 
mals, wlrilfl  putrefied  and  difcharged  in  the  way  of  excrement.  And  the 
flronger  the  vital  power  of  the  animal  is,  or  the  more  violent,  thro'  motion, 
or  a  fever,  the  nearer  v/ill  the  efFefts  upon  the  vegetable  aliment  approach 
to  the  true  vegetable  putrefaftion.  Certainly,  of  all  the  natural  and  artifi- 
cial operations,  putrefaflion  befl  explains  the  firft  aftion  of  the  mouth,  fto- 
mach,  and  inteflines  ;  whence  that  opinion  is  not  to  be  entirely  condemned, 
which  makes  the  aliment  to  be  there  principally  changed  by  putrefaftion. 
This  putrefa6tion  is  carefully  to  be  diflinguifhed  from  fermentation  ;  the  ra- 
ther, becaufe  artifls  every  where  too  much  confound  them,  to  the  detri- 
ment of  arts.  The  differences  appear  to  be  thefe,  (i.)  A  greater  groffnefs, 
compreffion,  and  denfity,  feems  required  in  the  putrefaction,  than  in  the  fer- 
mentation of  vegetables.  (2.)  Putrefa6lion  acts  upon  all  vegetables  whatfo- 
ever,  provided  they  be  foft  and  juicy  ;  but  fermentation  only  upon  fome, 
and  not  upon  others.  (3.)  The  heat  required  in  putrefadfion  fpontaneoufly 
rifes  from  the  degree  of  an  healthy  human  body,  even  to  that  of  a  violent 
fiame ;  but  in  fermentation,  if  the  degree  of  heat  rifes  up  to  that  of  an 

healthy 
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healthy  body,  the  fermenting  caufe  is  diffipated,  and  the  liquor  turned 
Vapid  ;  for  the  heat,  generated  by  fermentation,  is  not  greater  than  that  of 
feventy  five  degrees,  except  in  the  fermentation  of  vinegar  -,  and  even  there, 
unlefs  the  heat  be  immediately  flopped,  no  vinegar,  but  a  corrupt  vapid 
liquor  will  be  obtained.  (4.)  Putrefadtion  renders  all  the  faline  matters 
volatile  and  alcaline,  the  oils  fetid  and  volatile,  and  almoft  volatilizes  the 
earth  itfelf :  but  fermentation  makes  acids  volatile,  and  fubtile,  and,  con- 
trary to  alcalies,  fpirituous,  gratefully  odorous  and  inflammable  :  it  gene- 
rates an  acid  tartar,  that  leaves  an  alcaline  matter,  as  fixed  in  the  fire  as  the 
fubjeft  would  have  done  before.  (5.)  The  falts  that  by  putrefaftion  are  of 
the  fame  fimple,  alcaline,  fetid,  volatile  nature,  are  by  fermentation  acid, 
in  great  meafure  fixed,  and  compounded  of  fpirit,  oil,  and  earth.  (6.)  Pu- 
trefaftion  is  a  means  of  entirely  converting  all  the  faline  vegetable  matters, 
into  one  and  the  fame  fimple,  volatile  alcali ;  but  fermention  converts  only 
a  certain  little  part  of  the  faline  matter  of  vegetables,  into  a  liquid,  volatile 
acid,  leaving  the  reft  almoft  unchanged.  But  if  after  well  confidering  all 
thefe  particulars,  any  one  fhall  think,  that  the  two  operations  fhould  not 
be  diftinguifhed,  to  prevent  multiplying  difi'erences  without  caufe,  I  have 
no  oppofition  to  make  ;  as  not  knowing  what  other  kinds  of  arguments  to 
ufe  in  chemiftry.  Fermentation,  with  a  fmall  degree  of  heat,  refolves  the 
latent  air,  which,  with  the  afliftance  of  the  other  elements,  attenuates,  moves, 
and  diffolves  the  vifcid  parts  of  the  fermentable  fubje6l,  during  a  certain 
fpace  of  time,  fo  as  to  make  a  continual  ebullition,  and  either  to  itt  free,, 
er  generate  an  inflammable  fpirit :  but  putrefadtion,  by  a  ftronger  heat, 
agitates,  and  expels  the  fame  air  fuddenly,  and  fo  changes  the  whole  matter. 
It  muft  be  obferved,  that  we  have  here  fpoke  only  of  vegetable  putrefaition. 
And  here  we  end  our  proceffes  upon  vegetables;  as  this  laft  has  changed, 
them  into  a  form  fimilar  to  that  of  animal  juices,  to  which  we  are  therefore 
led  :  but  for  more  upon  the  fubjedt  of  putrefaftion,  fee  the  excellent  Dr.. 
€ox\  papers  in  the  Philosophical  Tranfa£lions  {a). 


{fl)  N",  100,    and  101, 
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P  A  R  T     IL 

Chemical  Operations  upon  Animals. 

PRELIMINARIES. 

IT  appears  by  the  preceding  eighty-eighth  procels,  that  vegetables 
may  be,  and  frequently  are  changed  into  one  and  the  fame  almoft 
undiftinguifhable  fubftance  -,  without  any  difference,  whether  the  fub- 
jedt  were  acid,  alcaHne,  bitter,  aromatic,  infipid,  poifonous,  is^c.  and 
the  fame  thing  happens  in  the  vegetables  received  by  animals  as  food. 
Hence  therefore  the  preceding  procefles  upon  vegetables  will  lead  us  to  un- 
derftand,  what  chemiftry  may  perform  upon  the  parts  of  animals  :  but  to 
proceed  herein  with  better  advantage,  we  muft  here  lay  down  a  few  parti- 
culars from  medicinal  hiftory. 

-I.  All  the  known  animals  continually  wafte,  in  all  the  folids  and  fluids 
whereof  they  confift  at  a  certain  time  :  this  appears  from  the  hair,  nails, 
external  fl<in,  the  extremities  of  all  the  veflfels,  the  internal  fides,  and  the 
external  furfaces  thereof.  This  continual  lofs  is  occafioned  by  the  difcharge 
of  very  fine  worn  off  particles,  that  do  not  appear,  or  elfe  are  efteemed  as 
fluids.  And  thus  the  perfpirable  matter,  the  fweat,  the  faliva,  urine,  milk, 
tffc  are  continually  thrown  off"  from  the  bodies  of  both  fexes.  Fradured 
bones  are  joined  again  in  a  few  weeks,  even  tho'  part  of  their  fubftance 
,  were  loft  ;  which  evidently  Ihews  tloat  even  this  folid  part  is  in  continual 
motion  by  means  of  the  vital  powers. 

2.  Animal  bodies  therefore  do  not  in  this  refpefb  remain  the  fame  that 
they  were,  but  new  matters  are  daily  fupplied,  in  the  room  of  thofe  dif- 
charged,  by  means  of  the  food,  and  perhaps  of  the  air  taken  in  ;  for  Bellini 
has  obferved,  that  eggs  gain  in  weight  whilft  fat  upon  by  the  hen.  Hence 
it  is  manifeft  by  what  the  body  is  nouriflied,  as  it  grows  from  a  weight 
fcarce  exceeding  that  of  a  grain,  to  the  bulk  we  find  it  at  full  ftature :  for, 
certainly,  its  growth  proceeds  from  what  is  taken  in,  changed,  worn  off", 
and  repaired  by  the  vital  powers. 

3.  The  food  of  animals  is  either  derived  from  vegetables,  or  from  other 
animals,  and  their  drink  from  the  fame,  or  from  water.  Foflils  contribute 
nothing  to  this  purpofe,  unlefs  it  be  fait ;  tho'  life  may  be  preferved  with- 
out it,  as  appears  by  the  examples  of  whole  nations,  the  Brachmans,  Pytha- 

^goreans,  and  others,  who  lived  wholly  upon  vegetables  and  water,  and  were 
healthy  and  long  lived. 

4.  Moft  of  the  animals  ufed  for  human  food  generally  feed  upon  vege- 
tables, fuch  as  oxen,  deer,  ftieep,  goats,  hares,  &c.  The  larger  fifli,  in- 
deed, feed  upon  the  lefs,  or  upon  infefts  ;  and  fome  birds  of  prey  feed  upon 
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other  creatures  or  infefts  :  yet  vegetables  generally  give  origin  to  the  ali- 
ments of  animals,  either  firft  or  laft.  Whence  we  have  firfl  examined  ve- 
getable fuhjefts,  in  the  preceding  eighty  procefies. 

5.  The  human  body,  therefore,  confifhs  of  a  colleftion,  chiefly  of  vegetable 
matters  -,  for  tho'  we  ufe  milk,  cheefe,  butter,  and  flefli,  yet  the  creature, 
that  affords  them,  was  before  made  up  of  grafs,  hay,  and  water. 

6.  The  chemifh,  before  he  examines  an  animal  body,  which  is  wholly  fed 
by  vegetables,  fliould  firfl  underftand  what  vegetables  are,  when  treated  by 
his  art.  If  this  be  neglefted,  he  will  err  in  the  knowledge  of  animal  bodies  ; 
and  hence  it  is  that  fo  much  confufion  has  arifen  in  this  matter. 

7.  When  all  the  changes  of  vegetables,  producible  by  the  art  of  che- 
miftry,  are  explained  ;  the  nature  of  that  animal  matter  is  firfl  to  be  exa- 
mined, in  the  chemical  treatment  of  animals,  which  being  of  a  vegetable 
origin,  begins  to  lofe  its  own  nature,  and  to  put  on  that  of  the  animal ; 
and  this  part  is  to  be  fuch  as  may  be  obtained  and  examined  feparate,  fo  that 
the  fuccefnve  change  may  be  underllood  ;  and  chiefly  whilll  it  retains  much 
of  its  former  nature  ;  for  thus  the  nature  of  the  animal  will  by  degrees  be 
better  learnt,  efpecially  that  of  the  human  body,  for  the  fake  of  which  all 
the  labour  is  undertaken,  than  if  a  part,  which  had  already  undergone  the 
aftions  of  the  whole  body,  were  immediately  chofe  for  the  firfl  examination, 
as  it  ufually  prepofleroufly  is. 

8.  An  animal  is  compofed  of  matter,  which  was  not  that  animal  before, 
but  is  changed  into  it  by  the  vital  power  of  the  animal.  This  may  be  known 
by  beginning  with  the  firfl  change  above-mentioned,  and  proceeding  gra- 
dually thro'  all  the  fuccelTive  natural  changes,  in  their  true  and  proper  order. 
After  long  confidering  where  to  begin  thefe  procefTes,  at  length,  I  found, 
they  could  not  begin  with  the  contents  of  the  flomach ;  becaufe  the  matter, 
as  foon  as  it  is  herein  changed,  goes  out  in  the  form  of  chyle  :  and  the  con- 
tents of  the  inteftines  want  the  part  that  was  fo  changed.  The  chyle  of  the 
mefentery,  or  thoracic  du6l,  can  fcarce  be  obtained  in  fufficient  quantity  ; 
and,  befides,  it  is  in  great  meafure  the  lymph  of  the  lymphatic  vefTels. 
Milk,  therefore,  appeared  to  be  the  firfl  thing  to  be  examined  ;  for  this  is 
a  true  chyle,  and  much  lefs  diluted  with  the  lymph  than  the  chyle  when 
poured  into  the  fubclavian  vein,  and  therefore  approaches  nearer  to  the  ali- 
m.ent.  It  has  flowed  thro'  the  veins,  the  heart,  the  lungs,  and  the  arteries, 
and  therefore  been  mixed  with  all  the  juices  ;  and  being  afterwards  fepa- 
rated  by  the  particular  flrufture  of  the  breafts,  it  may  be  coUefted  and  exa- 
mined apart.  Milk  is  a  liquor  prepared  from  the  aliment  chewed  in  the 
mouth,  digefled  in  the  ftomach,  perfe&d  by  the  force  and  juices  of  the 
inteflines,  and  elaborated  by  means  of  the  mefentery,  and  its  glands,  and 
juices,  and  the  juices  of  the  thoracic  dud  ;  it  has  undergone  fome  aftions 
of  the  veins,  arteries,  heart,  lungs  and  juices,  and  begun  to  be  affimulated, 
yet  may  Hill  be  had  feparate,  and  difcharged  out  of  the  body, 

9.  And  thus  by  their  own  milk,  prepared  from  the  proper  matter  of  the 
chyle,  all  the  known  animals  that  have  milk  are  nourilked,  both  male  and 
female.  For  milk  is  always  prepared  from  the  chyle,  as  well  in  men,  as  in 
women,  as  well  virgins    and  barren  women,    as  in  mothers  and  nurfesi 
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Whence  evety  fuch  animal  confifts,  is  nourifhed,  and  lives  on  its  own  pro- 
per milk  ;  and  from  this  alone  prepares  all  the  other  parts,  both  the  folid 
and  fluid,  by  means  of  the  vital  aftions.  It  is  alfo  certain,  that  men  may 
live  for  years  by  feeding  upon  milk  alone,  and  perform  all  the  adlion^  of 
life,  and  have  all  the  folid  and  fluid  parts  of  their  bodies  perfeftly  elaborated. 
The  ferum,  therefore,  the  blood,  the  lymph,  the  fpirits,  bones,  cartilages, 
membranes,  and  vefl^els,  proceed  from  milk  •,  and  if  a  man  may  live  for  years 
upon  milk  alone,  milk  mufl:  contain  in  itfelf  the  matter  of  all  the  parts  in  the 
human  body.  Milk  approaches  nearer  to  an  animal  nature  than  chyle  -,  the 
chyle  of  the  intefl:ines  is  nearer  to  a  vegetable  nature,  and  that  of  the  fto- 
mach  nearefl; :  and  hence  we  find  the  phasnomena  of  fermentation  and  putre- 
faftion  in  the  fl:omach  and  inteftines  -,  fuch  as  acid  eruftations,  fetid  fmells, 
and  the  like ;  for  this  chyle  is  a  true  emulfion,  prepareti  by  the  grinding  of 
the  teeth,  the  tongue,  the  fl:omach,  and  the  intefl:ines,  along  with  the  faliva, 
the  liquor  of  the  ftomach,  the  pancreatic  juice,  and  bile,  in  the  inteftines  : 
and  hence  proceeds  milk. 

lo.  If  this  milk  be  good,  and  fuffered  to  reft  in  a  clean  veflel,  it  firft 
appears  uniformly  white,  then  throws  up  a  white,  thick,  undtuous  cream 
to  its  furface,  and  remains  fomewhat  bluifti,  more  tranfparent,  thin,  and 
lefs  unfluous  below.  If  the  cream  be  carefully  taken  oif,  the  remaining- 
milk  produces  more,  but  retains  a  certain  quantity  behind.  The  fame 
thing  happens  in  emulfions  ;  the  milks  of  all  the  known  animals  have  this 
property  alike,  as  likewife  the  property  of  whitenefs.  The  human  milk  is 
very  fweet  and  thin,  the  next  is  that  of  aflfes,  then  that  of  mares,  then  of 
goats,  and  laftly  of  kine.  Whence  it  is  prefcribed  in  this  order  to  confump- 
tive  perfons  of  weak  vifcera.  But  tho'  milk  refembles  vegetable  emulfions 
in  feveral  refpedls,  yet  it  is  not  the  fame  thing  therewith.  The  rennet,  pre- 
pared of  the  juice  in  the  ftomach  of  fuch  creatures  as  chew  the  cud,  being 
mixed  with  milk,  coagulates  it  into  an  uniform  mafs,  that  may  be  cut  with 
a  knife,  and  it  thus  jpontaneouQy  feparates  into  whey,  and  curd  ;  but  this 
does  not  happen  in  emulfions.  If  long  boiled  over  the  fire,  it  lofes  its  more 
fluid  part,  and  condenfes  into  a  butyraceous  and  cheefy  mafs  ;  but  not  into 
an  uniform  one  that  will  cut  like  the  dry'd  ferum  of  the  blood,  or  white  of 
egg.  It  has  a  pleafant  tafte,  and  no  unpleafant  fmell  ;  it  is  extremely  mild, 
and  of  a  middle  nature  between  the  blood  and  the  chyle  ;  and  hence  proves 
different  according  to  the  aliment,  and  the  creature  that  prepares  it.  Having 
laid  down  thefe  particulars,  we  come  now  to  examine  it. 

PROCESS     LXXXIX. 

That  recent  co'w''s  milk  is  neither  acid  nor  alcaline,  remarkably  faline 
}ior  Jpirituous  j  by  means  of  the  forty -fijth^  forty-fxth,  forty-fcuenth^ 
forty-eighth,  and  forty-ninth  procejjes. 

EITHER  the  fmell,  n.or  tafte,  nor  the  dropping  of  new  milk  into 
the  eye,  manifeft  any  acid,  alcaline,  or  faline  matter  to  be  con- 

♦  tained 
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*  tained  therein.  If  the  milk  be  heated,  and  fuccefllvely  mixed  with  pure 
'  volatile  and  fixed  alcali,  there  arifes  no  effervefcence,  that  fliews  any  aci- 
'  dity ;  but  the  milk  grows  fomewhat  thick  and  turbid.  To  other  parcels 
'  of  the  fame  milk  add  the  acid  fpirit  of  vinegar,  of  nitre,  of  fait,  and  of 
'  vitriol,  and  thefe  make  no  effervefcence,  fo  as  to  manifeft  the  milk  to  be 
'  alcaline,  but  thicken  and  coagulate  it.  But  upon  mixing  milk  whereto 
'  oil  of  tartar  per  deliqumn  was  poured,  along  with  fome  oil  of  vitriol,  there 
'  immediately  arifes  a  violent  effervefcence,  and  much  greater  than  if  the 
'  fame  quantity  of  alcali  was  added  to  pure  oil  of  vitriol.  If  new  milk  be 
'  diftilled  in  a  glafs  alembic,  with  a  fire  of  about  a  hundred  and  fixty  degrees, 
'  there  comes  over  an  aqueous  liquor,  without  any  figns  of  an  inflammable 
'  fpirit ;  nor  does  this  liquor  give  any  chemical  fign  of  being  either  acid,  or 
'  alcaline,  upon  mixing  with  either  acid,  or  alcaline  falts.  It  alfo  appears 
'  not  to  contain  any  trace  of  a  faline  matter  ;  being  inodorous,  and  perfe6i:ly 
'  infipid,  and  caufing  no  pain  if  dropped  into  the  eye.  There  remains 
'  behind  a  yellow,  thick,  un6luous  mafs,  of  a  fweet  and  grateful  tafte,  which 
'  mafs  gives  not  the  leall  appearance  of  containing  any  thing  acid,  alcaline, 
'  or  faline,  upon  all  the  trials  made  to  difcover  it. 

'The  ufe. 
This  is  the  true  nature  of  milk,  thus  varioufly  examined ;  whence  we  here 
find  no  figns  of  a  perfeft  fermentation,  either  of  the  acetous,  or  vinous  kind; 
nor  of  putrefadtion,  which  produces  an  alcaline  fait,  or  fetid  oil  ;  and  this 
tho'  a  great  part  of  the  animal  juices  be  mixed  with  the  vegetable  matter  of 
the  milk.  Whence  we  muft  form  a  very  different  notion  of  the  aftion  per- 
formed in  the  making  of  chyle  and  milk,  than  chemifts  ufually  fuppofe  and 
deliver.  And  as  cattle  are  milked  twice  a  day,  this  whole  operation  muft 
be  performed  in  the  body  in  the  fpace  of  twelve  hours  ;  and  if  detained 
longer,  it  begins  to  degenerate  and  corrupt.  This  experiment  was  made 
with  cow's  milk,  becaufe  they  feed  wholly  upon  grafs,  hay,  and  water. 
There  is,  fometimes,  a  difference  found  in  women's  milk,  from  the  differ- 
ence of  the  aliment ;  but,  when  frefh,  there  is  little  difference  to  be  ob- 
ferved.  Some  have  fuppofed  that  there  was  here  a  latent  acid,  tho'  it  did 
not  appear  upon  the  preceding  experiment  ;  but  if  acids  are  denominated 
with  refpeft  to  our  fenfes,  or  their  fenfible  effefts,  there  is  no  acid  contained 
in  recent  milk. 

PROCESS     XC. 

FreJJj  coios  7nilk  coagulates  with  acids,  even  in  a  boiling  heat. 

*  T    ET  new  milk  boil  in  feveral  different  veffels,  with  the  addition  of  a 
\ i  little  water  to  prevent  its  growing  too  thick  in  the  boiling  •,  pour 

'  mto  one  of  them  a  little  vinegar,  and  one  part  of  the  milk  will  prefently 
'  coagulate,  and  leave  the  other  fluid.  Into  a  fecond  pour  the  fpirit  of 
'  nitre  ;  to  a  third,  fpirit  of  fait  •,  and  to  a  fourth,  the  oil  of  vitriol  -,  and 
t  the  fame  effed  immediately  enfues :  nor  can  this  coagulation  be  prevented 

B  b  2  !  by 
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'  by  a  heat  of  two  hundred  and  twelve  degrees.     The  fame  coagulation  is 

'  made  with  any  other  acid,  as  the  juice  of  forrel,  barberries,  citron,  cur- 

*  rans,  verjuice,  tamarinds,  and  tartar ;  fo  that  the  thing,  which  of  itfelf 
•               *  was  fo  liquid,  as  to  pais  thro'  the  fineft  arteries,  now  has  one  part  fepa- 

'  rated  into  a  grofs,  curdy  matter,  and  another  into  a  much  thinner  than 

*  the  milk  itfelf,  called  whey.     If  the  curd  be  ftrongly  prefled  betwixt  a 

*  thick  linen,  it  makes  cheefe  ;  which  confifts  of  the  cream  of  the  milk  and 
'  the  curd.  This  cheefe,  with  age,  becomes  fharp  and  biting,  not  acid, 
'  but  rather  fomewhat  alcaline,  of  a  particular  fmell,  and  fo  penetrating  a 

*  tafle,  as' often  to  inflame  the  mouth.  But  when  the  milk  is  firft  deprived 
'  of  its  cream,  and  afterwards  coagulated  with  acids  or  with  rennet,  the 
'  cheefe,  thence  made,  proves  very  dry  and  hard  like  horn  ;  and  when  ap- 
'  plied  to  the  fire  grows  tough,  fcorches,  fries,  burns  and  fmells  perfectly 
'  like  horn.     This  is  a  flrange  change  of  fo  fluid  a  matter  as  milk,  but  is^ 

*  perhaps,  the  origin  of  all  the  folids  in  the  body.' 

The  uje. 

The  nature  of  milk,  thus  difcovered,  is  the  fame  in  the  receptacles  of  the 
breafl:s,  where  it  is  lodged,  and  theretore  may  be  there  coagulated  by  a 
like  ialine,  or  acid  matter;  at  which  time  the  thin  ferum 'comes  out  at  the 
nipples,  and  the  thick  curd  remains  in  the  vefiels,  fo  as  there  to  produce 
hardnefs,  fwellings,  inflammation,  fuppuration,  fcirrhofities  and  cancers ;  and, 
perhaps,  the  fame  may  happen  in  the  chylous  glands  of  the  mefentery.  But 
in  all  thefe  coagulations  with  acids,  the  milk  retains  its  white  colour;  and 
hence  appears  the  reafon  why  weak  confl:itutions  make  a  white  chyle  and 
milk,  but  with  difficulty  convert  it  into  a  red  blood  ;  whence  fuch  per- 
fons  abound  with  acid,  are  troubled  with  acid  eruptions,  their  fweat  and 
fmell  being  alfo  acid,  and  the  whole  body  pale ;  which  particulars  being  con- 
fidered,  may  lead  phyficians  into  a  due  underftanding  of  many  difeafes. 

PROCESS    XCI. 

Recent  cows  7mlk  coagulates,  turns  yellow.,  and  red^  by  boiling  over  the 
fire  with  fixed  alcali. 

JLUTE  new  cow's  milk  with  a  little  water,  boil  it  in  a  clean  vef- 
fel,  and  by  degrees  drop  oil  of  tartar  per  deliqtiium  into  it ;  it  will 
'  thus  begin  to  turn  yellow,  the  more  fo  as  more  alcali  is  added,  and  the 
'  boiling  the  longer  continued,  fo  as  to  pafs  from  a  faint  yellow  into  a  red 
'  colour.  At  the  fame  time  it  coagulates  more  and  more,  and  feparates  into 
'  curdy  mafles,  tho'  not  fo  large  and  firm,  nor  fo  eafily  hardening,  as  thofe 

*  produced  by  acids.  At  length  by  boiling  the  whole  long  enough,  it  be- 
'  comes  a  thick,  red,  coagulated  mafs. 

The  ufe. 
Milk,  therefore,  which,  mixed  with  acid,  or  its  own  rennet,  retains  its 
white  colour,  even  in  the  heat,  immediately  turns  yellov/,  with  alcalies,  in 

a  ftrono; 
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a  ftrong  heat,  and  if  the  heat  be  fufficiently  intenfe,  aJmoft  red.  When 
a  woman  that  gives  fuck  becomes  highly  teverilli,  the  milk  in  the  breaft  is 
corrupted,  and  in  this  cafe  it  becomes  yellow,  faline,  thin  and  fanious ;  the 
coaofulated  thick  part,  remaining  in  the  breaft,  now  grows  fomewhat  fetid, 
and  is  abhorred  and  loathed  by  the  child.  When  therefore  the  milk  coagu- 
lates in  the  body,  and  grows  yellow  under  a  fever,  the  phyfician  muft  not 
fuppofe  it  coagulated  by  an  acid,  but  by  too  much  heat,  and  rather  by  an 
alcaline  tendency  :  and,  perhaps,  phyficians  find  the  milk  thus  coagulated 
by  a  fever,  a  hundred  times  for  one  where  it  is  coagulated  by  an  acid.  And 
in  the  laft  contagion  among  the  cows,  whilft  their  meat  remained  in  the 
ftomach,  and  was  neither  difcharged  upwards  by  ruminating,  nor  expelled 
downwards,  and  therefore  truly  putrefied  with  the  violent  degree  of  heat, 
fo  that  the  ftomach  was  almoft  fcorched  with  heat,  as  we  explained  the  thing 
under  the  eighty-eighth  proeefs,  then  the  milk  grew  fharp,  yellow,  fome- 
what fetid,  and  thin  in  the  dug,  and  in  this  form  was  "either  milked  out,  or 
dropped  fpontaneoufly.  And  thus,  if  when  milk  is  coagulated  either  by 
chemical  acids,  or  by  rennet,  and  heated,  and  alcali  be  put  thereto,  we 
fliall  find  that  falfe  which  is  every  where  afferted,  viz.  that  alcalies  fhould 
diflblve  the  coagulation,  and  recover  the  former  fluidity.  And  hence  wa 
may  underftand  how  milk  will  long  remain  white  in  the  weakeft  and  cold- 
eft  conftitutions,  and  not  be  brought  to  the  natural  rednefs  of  blood.  And 
hence  fuch  perfons  are  continually  pale,  and  their  blood  thin,  pale,  and  wa- 
tery ;  and  upon  the  removal  of  the  diforder  the  whitenefs  vanifhes,  and  the 
red  colour  returns.  So  when  the  vital  faculties  are  but  moderately  ftrong, 
they  are  only  able  to  convert  fome  part  of  the  milk  into  blood,  but  not  to 
perfeft  the  whole  ;  in  this  cafe  there  arifes  a  fomewhat  pale,  yellowifli,  or 
greenifli  colour,  whence  the  green-ficknefs  in  virgins  :  but  where  the  vital 
faculties  are  robuft  and  ftrong,  fo  that  they  brifkly  circulate  and  heat  the 
milk,  the  white  colour  is  foon  fubdued  and  turned  into  an  highly  red  one  •, 
whence  the  blood  fhall  often  be  fo  intenfely  red,  as  to  appear  almoft  black. 
Laftly,  it  is  manifeft  that  the  white  colour  of  the  milk  may  remain  in  the 
body  that  abounds  with  acids  ;  but  if  alcalies  prefide  therein,  it  will  gradu- 
ally acquire,  firft  the  colour  of  bile,  afterwards  grow  more  intenfely  yellovv?, 
and  tend  to  rednefs.  Doftor  Lower  has  ftiewn  that  the  white  colour  ceaies, 
twelve  hours  after  feeding. 

PROCESS     XCII. 

TJnne  is  neither  acid,  nor  ale  aline,  kit  fetid. 

TAKE  the  urine  of  a  man  in  health,  made  twelve  hours  after  eating 
or  drinking,  which  muft  therefore  have  remained  fo  long  in  the 
'  body,  and  have  circulated  almoft  the  fame  time  therein,  and  have  been 

*  mixed  with  nearly  all  the  juices  in  all  the  velTels,  by  means  of  the  vital 
'  powers.     It  is  therefore  an  aqueous  lixivium,  that  has  v/afhed  away,  and 

*  brought  off  with  it,  whatever  would  diffolve  in  water,  and  run  thro'  the 
'  fine  urinary  vefTels  of  the  kidneys  :  particularly  it  contains  the  fpirituous 

'  faline 
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'  faline  and  faponaceous  matters  of  the  blood  ;  and  when  thus  long  retained 
'  and  digefted,  it  acquires  the  true  nature  of  the  body,  as  being  wrought 
'  upon  by  the  vital  powers  for  twelve  hours  fucceffively ;  at  which  time  the 
'  milk  has  loll  its  own  nature  in  the  body,  and  now  begins  to  be  converted 
'  into  the  ferum  of  the  blood.  And  for  this  reafon  fuch  urine  fhould  be 
'  chofe  as  is  well  concocted,  and  difcharged  at  twelve  hours  diftance  from 
'  feeding,  the  thinner  and  more  crude  being  come  away  before.  Such  urine, 
'  therefore,  may  always  be  coUefted  without  the  body,  and  yet  retain  and 
'  perfectly  exhibit  the  nature  of  the  animal  juices,  and  their  principles.  This 
urine  is  not  acid,  becaufe  it  neither  taftes  nor  fmells  four,  nor  gives  a  red 
colour  by  mixing  with  thofe  juices  that  turn  red  with  acid ;  and  lailjy, 
becaufe,  if  heated  and  mixed  with  oil  of  tartar  ^fr  deliquium,  it  affords  not 
the  leaft  fign  of  efPervefcence.  And  if  another  part  thereof  be  heated  and 
mixed  with  the  alcaline  fpirit  of  fal-ammoniac,  it  manifefts  no  fign  of 
efFei-vefcence  •,  nay,  what  feems  ftranger,  the  urine  of  a  man  who  drank  a 
large  quantity  oi  Rhenifi  wine,  which  is  confiderably  four,  and  alfo  of  four 
beer,  ufed  much  vinegar  in  his  fauce,  and  eat  largely  of  fruit,  did  not 
afford  the  leaft  figns  of  acid,  upon  any  experiment,  twelve  hours  after  eat- 
ing. So  likewife  the  urine  difcharged  by  young  female  perfons  of  weak 
conftitutions,  that  ufe  little  more  than  acid  vegetables  and  milk  for  their 
m.eat  and  drink,  manifefts  no  acid  twelve  hours  after  meals  ;  the  natural 
powers  therefore  have  in  this  time  conquered  that  tendency  which  vege- 
tables had  to  acidity,  or  elfe  the  acid  that  was  in  them.  Helmont,  there- 
fore, juftly  faid  that  acids  were  enemies  to  the  veins  •,  but  his  followers 
hence  unjuftly  forbid  the  ufe  of  acids  in  diet  and  medicine,  as  if  they  were 
poifonous,  fuppofing  them  prejudicial  to  the  firft  paflages.  Thefe  expe- 
riments will  be  allowed  by  chemifls  ;  but  it  may,  perhaps,  move  them  to 
hear  that  there  is  no  manner  of  alcali  contained  in  this  urine,  and  yet  the 
tiling  is  certain  ;  for  if  to  feparate  parcels  of  this  heated  urine,  there  be 
fticcefllvely  poured  vinegar,  lemon-juice,  fpirit  of  nitre,  fpirit  of  fait,  and 
oil  of  vitriol,  no  effervefcence  enfues  •,  but  thefe  acids,  mixed  with  warm 
urine,  difcharged  at  the  diftance  of  twelve  hours  after  eating,  unite  there- 
with, as  water  unites  with  water,  without  bubbles,  and  without  hifling. 
Such  urine  alfo  does  not  turn  the  juices  of  herbs  to  a  green  colour,  as  all 
alcaline  falts  do.' 

The  ufe. 

Hence  we  may  colleft,  that  the  powers  of  the  body  change  acids,  fo 
that  they  remain  no  longer  the  fame,  and  prevent  things  difpofed  to  aci- 
dity from  becoming  acid  ;  and  that  in  health,  alcaline  falts  are  never  pro- 
duced, but  only  fuch  as  are  neutral.  And  this  I  have  obferved  in  the  urine 
of  perfons  in  high  fevers,  and  inflammatory  difeafes,  where  the  vital  actions 
being  increafed,  rendered  the  urine  flame-coloured,  fetid,  fliarp,  and  little 
in  quantity  :  for  even  fuch  urine,  examined  by  the  methods  above-men- 
tioned, gave  no  figns  of  its  being  alcaline  :  whence  I  was  led  to  confider 
whether  in  a  perfeft  iloppage  of  urine,  where  this  liquor  is  long  detained, 
heated,  and  agitated  in  the  body,  it  would  not  become  alcaline,     And  it 

happened 
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happened  that  an  eminent  perfon  in  years,  falling  into  this  diftemper,  which 
proved  fatal  to  him,  had  no  difcharge  of  urine  for  five  days,  but  on  the 
fixth,  fuddenly  made  a  few  ounces,  that  was  red,  turbid,  and  of  a  fetid  fmell  ; 
but  he  had  hence  no  relief,  and  made  not  a  drop  afterwards,  but  died.  This 
urine  I  direftly  carried  home  with  me,  and  prefently  examined  by  the  known 
chemical  methods,  none  of  which  fhewed  it  to  be  alcaline  •,  whence  I  under- 
ftood  that  urine  could  not  become  alcaline  in  the  fpace  of  a  hundred  and 
twenty  hours,  tho'  agitated  by  the  heat  of  the  body,  and  the  aftion  of  cir- 
culation :  for  in  the  patient  above-mentioned,  the  bladder  contained  no 
urine ;  and  I  have  never  found  any  of  the  humours  in  health  to  be  alcaline, 
tho'  they  may  become  fo  from  other  caufes  :  nor  did  I  ever  find  them  alca- 
line in  the  moft  putrid  difeafes,  whether  acute  or  chronical.  I  remember  once 
an  ancient  corn-merchant  had  a  large  ftone  in  his  bladder  :  but  being  not  a 
fit  fubjeft  to  be  cut  for  it,  his  urine  would  often,  when  he  was  in  exquifite 
torture,  fmell  alcaline  ;  and  as  he  had  frequent  ftoppages,  a  ikilful  fur- 
geon  was  obliged  often  to  put  back  the  ftone  from  the  neck  of  the  bladder, 
with  a  catheter,  towards  the  bottom  ;  but  being  once  abfent,  the  patient 
continued  in  pain,  without  making  water  for  feveral  hours  ;  but  the  opera- 
tor returning  and  performing  his  ufual  office,  the  urine  came  out  fo  fliarp, 
alcahne  and  putrefied,  and  with  fuch  a  peculiar  ftench  of  digefted  urine,  that 
the  furgeon  inadvertently  drawing  the  vapour  thereof  into  his  lungs,was  there- 
by dilbrdered  for  fome  days.  Whence  I  conceive,  not  having  any  oppor- 
tunity of  examining  this  urine,  becaufe  it  was  fpilt,  that,  being  attrafted  into 
the  pores  of  the  fpongy  ftone,  and  lodging  therein,  it  was  thus  digefted  by 
the  heat,  and  fo,  perhaps,  acquired  a  true  alcaline  acrimony  :  however  this 
were,  it  is  certain  that  the  urine  contains  no  native  alcaline  fait,  and,  con- 
fequently,  no  other  humour  of  the  body  ;  becaufe  the  urine  holds  more  falts 
than  any  other  animal  liquor  ■,  and  becaufe  the  falts  of  the  urine  are  nnore  acri- 
monious, and  eafier  rendered  alcaline,  than  of  any  other  liquor  in  the  body. 
"Whence  thofe  artifts  are  greatly  deceived,  who  fo  loudly  cry  out  againft  the 
natural,  volatile,  oily,  alcaline  falts  in  the  body.  This  is  an  error  intro- 
duced into  medicine,  by  an  imprudent  cultivation  of  chemiftry,  which  the 
more  prudent  cultivation  thereof  muft  corre6t :  the  fetid  fmell  of  urine  in 
health  is  therefore  entirely  owing  to  the  attenuating,  putrid,  and  volatilized 
oil,  which  is  infeparable  from  it ;  and  not  to  a  volatile,  alcaline  fait.  Its 
bitter,  naufeous,  and  faline  tafte,  is  owing  to  the  compound  fait  of  the  urine, 
and  to  the  oil,  as  alfo  to  the  fea-falt  which  urine  generally  contains. 

PROCESS     XCIII. 

Frejh  whie,  dijiilled  in  a  clofe  vejjel^  affords  a  fetid,  naufeous  water^ 
jieither  alcaline,  acid,  fali?ie,  nor  vinous, 

*  '"T^AKE  well  concofted  human  urine,  difcharged  in  health,,  and  diftil 
'  \  it  in  a  glafs  body,  with  a  gentle  fire  of  a  hundred  and  fifty  degrees, 
'  uniformly  kept  up,  till  only   a  twentieth  part  remains  behind.     There 

*  will  come  over  a  limpid  water ;  the  urine  in  the   mean  time  gradually 

'  changes 
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'  changes  from  its  natural  ftraw  colour,  to  red  •,  and  the  more  of  this  pel- 
'  lucid  water  comes  over,  the  deeper  that  red  colour  appears  ;  and  at  length 
'  the  remainder  becomes  of  an  almoft  black  red,  very  thick,  turbid,  opake, 
'  frothy,  and  tenacious.  The  firft  limpid  part  has  a  particular  naufeous 
'  fmell,  but  not  that  of  a  volatile  alcali ;  but  what  feems  ftrange,  tho'  it  be 
'  often  diftilled  over  again,  yet  it  always  retains  this  naufeous  odour,  and 
'  even  tho'  it  fhould  long  ftand  in  the  open  air.  This  corrupt  odour, 
'  therefore,  is  infeparable,  and  intimately  mixed  with  the  liquor,  fo  as  not 
'  to  be  deftroyed  even  by  the  addition  of  an  acid.  It  feems  to  refemble 
'  ngthing  more  than  that  difagreeable  exhalation,  which  arifes  from  wounds 
'  in  the  abdomen,  or  the  carcafs  of  a  man  frefh  opened  after  a  violent  death. 
'  The  naufeous  tafte  of  that  water,  tho'  fomewhat  putrid,  is  not  alcaiine,  or 
'  any  way  faline,  howfoever  it  be  diililled.  Again,  in  the  diftillation  there- 
'  of,  there  appear  no  veins  upon  the  glafs  flill-head,  as  in  the  diftillation 
'  of  vinous  fpirits ;  and  if  the  water  that  firft  comes  over  be  a  fecond  time 
'  diftilled,  neith.er  thus  will  the  leaft  quantity  of  any  fuch  fpirit  appear ;  and 
'  tho'  ever  fo  carefully  reftified,  it  has,  fo  often  as  I  have  examined  it, 
'  never  took  flame,  but  always  quenched  fire.  Even  the  urine  of  fuch  men 
'  as  are  great  drinkers  of  ftrong  liquors,  fuch  as  wines  and  diftilled  fpirits, 
'  never  affords  any  thing  inflammable.  "When  this  firft  diftilled  liquor  of 
'  the  urine  is  mixed  with  acids,  it  never  gives  any  figns  of  effervefcence, 
'  nor  changes  juices  green,  as  alcalies  always  do,  nor  cbnfiderably  precipi- 
'  tates  the  folutions  made  with  acids  :  and  by  no  manner  of  reftification  will 
'  it  afford  a  manifeft  fait,  nor  ever  change  acids  into  a  compound,  neutral 
'  fait.     Confequently  it  is  no  alcaline  liquor  :  nor  does  it  manifeft  the  leaft 

*  figns  of  acidity  upon  any  kind  of  experiments ;  as  the  addition  of  fixed 

*  and  volatile  alcalies,  the  various  juices  that  turn  red  with  acids,   ^c, 
'  Whence  v/e  feem  to  have  proved  our  point. 

The  ufe. 
We  may  learn  many  momentous  particulars  in  medicine  from  this  flight 
experiment.  Thus,  (i.)  we  fee,  the  lighteft,  thinneft,  and  moft  volatile 
part  of  the  healthy  juices  is  nearly  elementary  water,  excepting  that  there 
is  infeparably  joined  therewith,  that  other  equally  light,  thin,  volatile,  fetid, 
and  feemingly  corrupted  matter,  not  proceeding  from  a  faline  principle, 
but  rather  from  an  oily  one,  and  yet  no  way  vinous  or  inflammable.  (2.) 
Whence  there  is  no  fermentation  in  the  juices,  nor  no  produftion  of  in- 
flammable fpirit,  which  is  eafily  feparated  from  water  ;  whereas  this  fetid 
part  can  by  no  means  be  feparated  from  its  water.  (3.)  Confequently  there 
is  no  inflammable  fpirit  in  the  vital  juices  of  the  body.  (4.)  Oil,  by  the 
vital  powers  pf  the  body,  is  rendered  much  more  volatile  than  any  fait  in 
the  body,  contrary  to  what  is  generally  believed.  This  peculiar,  fetid,  oily 
matter  is  fcarce  otherv/ife  found,  than  in  the  matter  of  perfpiration,  the 
fweat,  and  the  vapour  which  naturally  refides  in  the  cavities  of  the  body. 
Vinous  fpirits,  when  drank,  do  not  go  to  the  urinary  paffages, ,  and  may, 
therefore,  rife  to  the  head,  difturb  the  brain,  the  common  fenfory,  and  the 
origin  of  the  nerves ;  and  hence,  perhaps,  they  fo  wonderfully  affed  the  actions 
1        •  of 
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of  the  cerebrum  and  cerebellum.  And  hence,  perhaps,  it  is,  that  they  Co 
eafily  exhale  from  the  body,  poffibly  at  the  furface  of  the  fkin.  Our  pre- 
fent  procefs  aJfo  fhews  that  there  is  no  volatile  fait  in  the  body,  capable 
of  rifing  with  this  degree  of  heat,  whatever  chemifts  or  phyficians  may 
think  to  the  contrary  ;  and  that  there  is  no  volatile  alcali,  whether  fimple, 
or  oily,  nor  any  volatile  acid  in  the  body  •,  fo  that  the  modern  phyfic  muft 
be  greatly  correfted  in  thefe  particulars.  The  fetid  fmell  of  the  urine 
always  increafes  and  decreafes,  as  the  vital  powers  increafe  or  decreafe,  in 
an  healthy  body  ;  and  the  more  the  body  is  exercifed  by  labour  and  motion, 
the  more  this  fetid  fmell  is  always  increafed,  and  vice  verfa.  If  any  thing 
in  the  animal  juices  is  to  be  called  fpirit,  on  account  of  its  acrimony, 
volatility,  lightnefs,  and  penetrating  virtue,  it  is  neither  vinous,  nor  faline, 
but  really  arifes  from  an  oil  corrupted,  or  turned  to  fuch  a  putrefaftion,  as 
that  defcribed  under  the  eighty-eighth  procefs. 

PROCESS    XCIV. 

The  remains  of  the  recent  urine .^  after  the  preceding  procefs,  are  neither 
acid  J  nor  alcaline^  nor  truly  faponaceous,  hut  faline  and  fetid. 

'   T  F  the  grofs  remainder,  after  the  preceding  diftillation,  be  mixed  with 

*  X  any  kind  of  acid  or  alcali,  it  affords  no  fign  of  effervefcence,  fo  as 
'  to  appear  either  acid  or  alcaline  -,  nor  can  it  be  manifefted  by  any  other 
'  experiment.  It  is  indeed  highly  fharp,  of  a  very  faline  tafte,  and  a  little 
'  bitterifh,  but  not  alcaline,  nor  has  it  an  alcaline  odour,  but  fmells  fetid 
'  almoft  as  before.     If  ufed  by  fullers  and  wool-fcourers,  it  neither  cleanfes 

*  nor  deterges,  and  therefore  has  no  faponaceous  virtue,  which  it  excel- 
'  lently  acquires  by  putrefying.  In  this  whole  infpiffation  there  appears  no 
'  figns,  either  of  chyle  or  milk.  Nor  have  I,  with  the  utmoft  attention, 
'  ever  difcovered  the  leaft  of  that  coagulation,  which  the  lymph  and  ferum 
'  of  the  blood  always  run  into  by  heat.  And  however  treated,  it  manifefts 
'  nothing  of  a  cheefy  nature,  but  conftantly  the  more  it  is  infpiffated 
'  by  the  fire,  the  fharper  and  deeper  coloured  it  becomes  ;  and  thus,  by 
'  various  degrees,  it  increafes  and  changes  in  colour,  thicknefs,  and  acri- 
'  mony,  the  longer  the  infpiffation  is  continued,  fo  as  to  run  thro'  all  that 
'  diverfity  ufually  obferved  in  the  urine,  under  acute  and  chronical  diftem- 
'  pers,  as  Bellini  has  excellently  obferved.  In  acute  difeafes,  the  hotter  the 
'  fever,  and  the  more  it  diffipates  the  moift  parts,  the  redder,  the  lliarper, 
'  and  the  thicker  the  urine  becomes.' 

^he  ufe. 

There  is,  therefore,  naturally  no  fixed  or  volatile  alcali  in  an  healthy 
body,  nor  any  fixed  or  volatile  acid  in  the  natural  juices,  whilft  they  remain 
found  ;  but  this  fait  is  of  a  particular  nature,  which  we  fhall  hereafter  exa- 

VoL.  II.  C  c  mine. 
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mine,  and  much  lefs  volatile  than  water,  as  not  rifing  even  with  a  boiling 
heat.  It  is  lurprifing,  that  no  nutrimental  matter  fhould  ever  be  contained 
in  this  urine;  for  there  is  no  chyle,  milk,  curd,  ferum,  or  lympha  xhticm^ 
which  coagulate  by  fire  ;  but  phyficians  juftly  acknowledge  thefe  as  the  ori- 
ginal matter  of  nutrition.  Nothing  nutrimental,  therefore,  is  difcharged  the 
body  along  with  the  urine.  Thus  all  the  parts  of  the  chyle,  milk,  blood, 
or  the  humours  thence  prepared,  that  become  fliarp,  corrupted,  fubtile, 
unfit  for  nutrition,  hurtful  to  the  body,  and,  having  performed  their  office, 
are  at  length  feparated  by  the  vital  powers,  and  by  means  of  the  kidneys 
difcharged  the  body.  Urine,  therefore,  exhibits  the  humours  highly  chang- 
ed by  the  powers  of  the  body,  even  fo  far  as  never  afterwards  to  prove  health- 
ful thereto  •,  and  therefore  the  fmall  quantity,  the  fharpnefs,  colour,  and 
thicknefs  of  the  urine,  afford  many  juft  informations  to  the  phyfician,  as 
indicating  the  necefTity  of  water,  demonftrating  the  condition  and  ftatfe  of 
the  humours,  the  remedies  required  in  difeafes,  and  what  things  are  chiefly 
deftructive  to  the  body,  by  diflblving  the  texture  of  the  blood,  and  how  per- 
rucious  a  great  fluidity  is. 

PROCESS     XCV. 

Recent  uritte,  infpijfated  to  a  fortieth  part,  and  dijlilled  with  fand, 
affords  an  ale  aline  fpirity  an  alcaline^  'volatile  faltj  a  very  fetid 
oil,  and  j aline  faces ^ 

'  T  F  the  difl:illation  of  the  urine  be  continued,  till  of  forty  pounds  thcre- 

'  X  of,   firfl:  taken,  there  remains  but  one  -,  or  if  the  like  recent  urine  be 

'  futfered  to  exhale  in  a  low,   capacious,   cylindrical,  open  vefTel,   with  an 

'  almoft  boiling  heat,  till  only  a  fortieth  part  remains,  there  will  be  found 

'  at  the  bottom  a  grofs,  thick,  blacldfh,   fliarp  matter,  which  being  mixed 

'  with  thrice  its  weight  of  clean  land,  and  then  dift:illed  in  a  retort,  in  a 

'  fand-heat,  by  gentle  degrees  at  firfl,  and  often  examining  the  liquors  that 

'  come  over,  by  removing  the  receiver,  a  limpid  water  will  firft  rife,   as  in 

'  the  preceding  procefs  ;  and  when  the  matter  begins  to  be  almoft  dry, 

'  another  limpid  liquor  will  come  over,  of  a  Iharp,  fiery,  alcaline  nature. 

'  Continue  the  operation  fo  long  as  tliis  rifes,  and  keep  it  feparate,  then 

'  clofely  lute  on  a  receiver,  and  urge  the  matter  by  degrees  of  fire,  upon 

*  which  white  clouds  will  long  continue  to  rife,  and  unftuous  veins  appear, 
'  v/hilft  a  fomewhat  oily,  yellow  liquor,  together  with  a  white,  folid,  and 
'  alcaline  fait  will  rife.  At  laft,  with  the  utmoft  violence  of  fire,  there 
'  comes  over  a  yellow  or  gold-coloured  oil,  and  when  this  ceafes,  a  faline, 
'  feculent  matter  remains  at  the  bottom.  The  firft  water  is  fcarce  alcaline, 
'  fliarp,  faline,  or  any  way  oily,  but  like  the  water  of  the  preceding  pro- 
'  cefs  :  the  fecond  liquor  has  a  fharp  and  manifeft  faline  odour,  it  proves 
'  pungent  and  fiery  upon  the  tongue,  and  has  a  perfedl  alcaline  tafte ;  it 

*  makes  a  violent  efFervefcence  with  all  acids,  and  when  faturated  with  any 

'  acid. 
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'  acid,  concretes  therewith  into  a  compound,  neutral,  half-volatile  fait,  like 
'  lal-ammoniac,  but  of  a  determinate  nature,  according  to  that  of  the  acid. 
'  This  fait,  therefore,  is  truly  alcaline  and  volatile,  like  that  produced  in 
'  the  eighty-eighth  procefs.  All  this  appears  more  in  the  third  unftuous  li- 
'  quor,  which  is  much  more  intenfely  alcaline,  tho'  oily  ;  and  hence  is  ufu- 
'  ally  called  alcaline  fpirit,  as  confifting  of  water,  fait,  and  oil  mixed  to- 
'  gether.  The  whole  fait  is  always  alcaline,  but  rendered  very  ungrateful 
'  by  the  fetid  oil  adhering  thereto.  The  oil,  which  comes  over  at  the 
'  fame  time,  and  afterwards  is  highly  fetid,  and  infefts  every  thing  with 
'  its  odour,  fo  as  to  be  intolerable,  and  not  only  retains  the  fmell  of 
'  urine,  but  is  fomewhat  fhercoraceous.  The  remaining  fseces  being  calcined 
'  in  an  open  fire,  and  then  elixated  with  water,  afford  a  true  fea-falt,  if  the 
'  perfon  have  ufed  that  fait  in  his  food.' 

The  ufe. 

Hence  it  appears  that  the  fait  of  urine,  tho'  not  alcaline  of  itfelf,  may  be 
rendered  fo  by  a  certain  degree  of  heat,  and  that  this  urinous  fait  is  not 
ammoniacal,becaufe  fal-ammoniac,  tho'  volatile  with  a  certain  degree  of  heat, 
yet  when  fublimed  thereby,  never  becomes  alcaline,  but  remains  compound- 
ed, how  often  foever  it  is  fublimed  •,  whereas  the  fait  of  urine,  tho'  likewife 
of  a  half-fixed  nature,  and  becoming  volatile  with  a  certain  degree  of  hear, 
at  the  fame  time  alfo  becomes  alcaline,  and  no  longer  retains  the  nature  of 
a  compound  fait.  It  therefore  approaches  to  the  nature-  of  alcaline  fait,  and 
fal-ammoniac,  tho'  itfelf  be  neither  of  them.  Hence  alfo  we  fee,  that  the 
fait,  faline  fpirit,  and  firil  oil,  are  aimoft  equally  volatile  in  a  found  ftate  : 
and  that  this  unftuous  fpirit  confifcs  of  water,  oil,  and  fait,  into  which  it 
may  be  commodioufly  refolved.  And  hence  alfo  we  underftand,  how  by  the 
natural  powers,  the  mild,  white,  indolent,  inodorous,  and  unftuous  matter 
of  the  aliment,  chyle,  milk,  fat,  and  marrow,  may  turn  into  another  that  is 
fharp,  yellow,  inflammatory,  thin,  and  fetid ;  whence  alfo  the  fetid  fmell  of 
the  urine  ufually  proceeds.  Again,  we  hence  learn,  that  there  is  no  fixed 
alcali  in  the  animal  juices  ;  for  I  never  could  find  a  grain  thereof  in  the  largeft 
quantity  of  the  urine  thus  treated.  And  laffly,  that  fea-falt  may  enter  the 
blood,  mix  therewith,  thence  pafs  into  the  urinary  veffels,  and  yet  remain  un- 
changed, fo  as  to  aft  thro'  moft  of  the  veflels  of  the  body,  without  fufFering 
an  alteration  by  their  re-a£lion.  All  which  particulars  being  confidered,  our 
prefent  experiment,  which  is  owing  to  Helmont^  will  be  found  of  infinite  ufe 
in  medicine. 

PROCESS    XCVL 

"Recent  infpijjated  urine,  dijiilled  with  fixed  alcali, 

*  \-K'  -^  ^  ^  -H  urine  being  infpiffated  as  before,    pour  thereon  an  equal 

*  J?    quantity  of  the  oil  of  tartar  per  deliqtiium,  or  the  folution  of  pot-afhes, 

*  and  there  will  inftantly  arife  a  fharp,  alcaline,  volatile  vapour,  fuch  as  ufu- 

C  c  2  '  ally 
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*  ally  proceeds  from  well  putrefied  urine,  when  it  grows  warm.  If  the 
'  mixture  be  now  immediately  diftilled  in  a  glafs  alembic,  with  a  gen- 
'  tie  fire,  there  comes  over  a  limpid  liquor,  running  in  veins,  which 
'  proves  fharp,  highly  alcaline,  and  more  volatile  than  water,  and  in  every 
'  refpeft  refembling  true  and  ftrong  alcali.  And  when  inftead  of  the  oil  of 
'^  tartar,  the  dry  fait  of  tartar  be  ufed,  a  dry  alcaline  fait  often  rifes  firft  in 
'  this  diftillation.  And  when  the  former  alcaline  liquor  is  again  diftilled 
«  in  a  tall  body,  with  a  gentle  fire,  the  part  that  firft  rifes  is  faline,  white, 
'  and  alcaline ;  the  oil  remains  at  the  bottom  along  with  the  fixed  alcali 
'■  added,  as  if  it  was  more  fixed  thereby.     Laftly,  when  all  is  become  dry, 

*  if  the  fire  be  ftrongly  kept  up,  there  likewife  comes  over  a  fetid,  yellow 
'  oil  after  the  fait.' 

The  ufe. 

This  experiment  fiiews  the  nature  of  the  animal,  urinous  falts  to  be  fuch, 
that  a  fixed,  alcaline  fait  can  inftandy  change  them,  like  the  violent  adtion 
of  the  fire,  in  the  preceeding  procefs.  And  hence  we  learn,  that  fixed,  alcaline 
faks,  being  mixed  with  the  juices  of  the  body,  will  prefently  render  them 
(harp,  alcaline,  extremely  moveable,  and  more  volatile  than  the  water  and 
fpirit  of  the  body  ;  communicate  a  fiery,  corrofive  nature  to  the  fpirits,  and 
immediately  give  them  a  tendency  to  putrefaftion.  If  the  fait  and  faline 
fpirit,  thus  produced,  be  feveral  times  diftilled  over  again  with  a  gentle  fire> 
they  at  length  become  as  purely  alcaline  as  thofe  prepared  from  hartihorn,, 
or  other  coftly  fubftances  :  when  mixed  with  acids,  they  make  a  violent  effer- 
vefcence,  efpecially  if  Ihook  together  ;  and  by  this  means  are  fo  mortified 
and  changed,  as  to  lofe  their  fharpnefs,  and  all  their  alcaline  or  fiery  nature  ^ 
being  thus  alfo  fo  fixed,  as  not  to  prove  volatile  with  the  heat  of  an  healthy 
body.  They  lofe  the  proper  virtue  of  afting  like  volatile  alcalies,  efpeci- 
ally that  of  almoft  mortally  diflblving  and  attenuating  the  juices  of  the  body^. 
And  what  is  more  to  our  purpofe,  phyficians  may  hence  underftand  the 
furprifingly  changeable  nature  of  the  falts  of  the  body  •,  how  varioufly 
they  may  alter  from  their  native  difpofition  -,  and  the  proper  eflfedts  of  each 
alteration  ;  and  alfo  learn  the  remedies  and  degree  of  corredlion  which  each 
requires  :  all  which  were  known  to  the  ancients  from  experience.  Thus  in 
fevers,  attended  with  an  increafed  heat  and  motion,  Hippocrates  allowed 
only  of  things  tending  to  an  acid  nature,  or  aftually  acid,  to  be  ufed  as  food-, 
drink,  or  medicines  :  and  hence  we  fee,  that  fixed  alcalies  are  deftrudtive 
in  the  body,  as  often  as  attended  with  heat,  motion,  a  fetid  fmell,  a  flame 
colour,  or  fmall  quantity  of  the  urine,  or  the  juices  are  too  much  dif- 
folved-,  fo  that  in  fuch  cafes  to  exhibit  thefe  falts,  is  highly  dangerous^ 
efpecially  in  the  plague.. 
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PROCESS    XCVII. 

Recent  urine,  efpecially  when  infpijfated,  affords  a  fiery  fpirit  that  is 
not  alcaline,  upon  the  addition  of  quick-lime. 

*  TF  quick-lime  be  thrown  into  recent  urine,  there  inftantly  exhales  a  fpon- 
'  X  taneous  vapour,  which  ftrikes  the  noftrils  with  an  extremely  pun- 
'  gent  and  fiery  fenfation  ;  and  if  it  be  now  diredtly  and  gently  diftilled  in 
'  very  clofe  velTels,  it  affords  a  limpid  water  of  an  intolerable  fiery  odour, 

*  like  the  former,  but  much  more  fharp  and  volatile.     And  if,  when  the 

*  urine  is  firft  infpiflated  to  a  quarter  part,  an  equal  quantity  of  quick-lime  be 

*  mixed  with  the  remainder,  the  odour  is  much  ftronger,  and  the  fpirit, 
'  obtained  by  diflillation,  not  to  be  equalled  by  any  other  for  its  fharp, 
'  fiery,  fubtile,  and  volatile  nature.    After  all  this  fpirit  is  feparated  by  diftil- 

*  lation,  and  the  remaining  mafs  afterwards  treated  by  the  fame  operation, 

*  it  will  never  afford  a  folid  fait,  as  in  the  preceding  procefs  ;  but  alv/ays  a 
'  very  fluid,  faline  liquor  :  and  whatever  acid  is  mixed  therewith,  it  caufes 

*  no  effervefcence,  tho'  the  fiery  virtue  and  volatility  are  greatly  diminilh- 

*  ed  thereby.     There  is  caution  required  in  this  procefs  :  for  as  foon  as  the 

*  quick-lime  touches  the  urine,  or  the  infpilTated  matter  thereof,  it  excites 
'  a  great  ebullition,  and  a  violent  heat,  and  at  the  fame  inftant  the  mofb 

*  fharp  and  volatile  fpirit  hitherto  known  arifes  ;  and,  being  agitated  with 

*  the  violent  heat,  it  is  put  into  a  furious  motion,  fo  that  being  inadvertently 
'  received  into  the  lungs,  it  may  inftantly  prove  highly  dangerous,  and  oc- 
'  cafion  an  inftantaneous  inflammation  in  the  tender  vellels  of  the  lungs, 

*  and  diredtly  communicate  it  to  the  blood  circulating  thro'  them  :  for  if 
'  this  fpirit  be  held  to  the  external  warm  fkin,  it  immediately  makes  the 
'  part  gangrenate,  and  mortify  ;  but,  perhaps,  the  whole  thicknefs,  between 
'  the  circulating  blood  in  the  lungs  and  the   air  contained  in   the  veficles 

*  thereof,  is  not  the  thoufandth  part  of  an  inch  :  but  this  urinous  fpirit,  _ 
'  prepared  with  quick-lime,  fuddenly  exhales  its  fharp  part  in  the  open  air, 

*  and  leaves  a  water  behind.* 

The  life. 

KTence  we  may  learn  the  aftion  of  quick-lirne  upon  the  faline  urinous 
juices  of  the  body  ;  for  when  afTifted  by  heat,  and  the  vital  motion,  it  pre- 
fently  generates  thefe  fiery  fpirits,  that  prove  deftruftive  to  the  tender,  pappy 
mafs  of  the  brain  and  nerves ;  and  the  hotter,  or  the  more  agitated  the  body, 
or  the  more  it  is  affecfted  with  inflammatory  diforders,  the  more  deftrudtive  the 
ufe  hereof  But  when  the  body  abound  with  acid,  water,  or  phlegm,  the 
prudent  application  thereof  may  be  fometimes  of  fervice.  We  muft  alfo  con- 
fider,  that  the  lixivium  of  quick-lime  has  a  great  force  in  corredting,  and  ex- 
tricating the  muriatic,  fixed  falts  in  the  blood,  and  fitting  them  to  be  eafily 
difcharged  ;  whence  it  becomes  an  extraordinary  remedy  in  that  kind  of 
fcun/y,  which  chiefly  proceeds  from  the  above-mentioned  caufes:  but  in 
tliat  kind  which  proceeds  from  putrefadtiotj,  andconfift^  in  a  fharp  oil' and 

fait,. 
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fait,  it  proves  highly  prejudicial.  Whence,  perhaps,  we  may  in  foine  mea- 
-fure  reconcile  the  experiments  of  fome  eminent  phyiicians  in  France^  which 
fhew  the  lixivium  of  quick-lime  to  be  pernicious  in  that  country  -,  whereas 
in  Germany  it  appears  a  Very  advantageous  medicine.  But  all  this  holds  truer 
of  the  quick-lime  prepared  from  Hone,  than  ot  that  from  Ihells  :  the  parti- 
culars hence  arifing  feem  to  be  thefe  ;  (i.)  The  violent  corrofion,  which 
happens  in  a  live  body,  upon  the  application  of  quick-lime,  proceeds  more 
from  thofe  fiery  faline  fpirits,  which  the  lime  produces  from  the  fait  that 
was  not  fliarp  before,  than  from  the  corrofive  body  of  the  lime  itfelf.  (2.) 
And  hence  it  may  be  of  ufe  in  difeafes  proceeding  f'.om  acid,  aqueous,  au- 
llere,  vifcous,  mucous,  and  phlegmy  caufes,  where  motion  and  ftimulation 
are  wanting.  (3.)  On  the  contrary,  it  proves  hurtful  in  acute  diftempers 
proceeding  from  alcaline,  bilious,  faline,  putrid,  acrimonious,  and  heating 
caufes  ;  where  the  body  is  dry,  and  ftrongly  agitated  by  motion.  (4.)  The 
mild  faits  of  the  body  may  inftantaneoufly  'become  extremely  fliarp  and  poi- 
fonous,  by  the  bare  admixture  of  a  thing  not  fharp  itfelf  (5.)  That  an  ex- 
ceeding fharp  matter  may  be  produced  from  healthy  juices,  which  is  neither 
a  fait,  fpirit,  nor  oil  -,  for  this  liquor  cannot,  by  any  art  that  I  know  of,  be 
made  to  appear  in  the  folid  form  of  a  fait,  and  can  be  only  obtained  invi- 
fible  by  means  of  water.  (6.)  Thefe  fpirits,  therefore,  that  do  not  appear 
to  be  alcaline  by  any  experiments  made  with  acids,  are  much  fliarper  than 
any  alcali  ;  fo  that  there  is  not  any  known  thing  that  yields  a  fl-iarper  and 
more  odorous  vapour.  Whence  alio  it  appears,  how  fuddenly  a  very  dif- 
ferent tafte  and  fmell  may  arife  from  the  fait  of  the  body,  which  is  almoft 
inodorous. 

PROCESS     XCVIII. 

l^he  native  fait  of  urine. 

'  'T"^  AKE  very  frefh  urine,  difcharged  twelve  hours  after  eating,  by  a 
'     _L     man  in  health,  and  immediately,  by  a  gentle  fire  of  two  hundred 

*  degrees,  evaporate  it  in  a  clean  vefTel,  till  it  acquires  the  confiftence  of 
'  cream.  Then  flrain  the  liquor  hot  thro'  a  flannel  bag,  that  the  vifcous 
'  oil  may  be  fomewhat  kept  back  and  feparated,  which  the  more  exaflly  it 
'  is  done,  the  better.  Set  a  large  quantity  of  this  infpifl"ated  liquor,  in  a  tall, 
'  cylindrical,  glafs  vefl'el,  tied  over  with  paper,  in  a  cool  place,  for  a  year  ; 
'  during  which  time,  a  faline,  folid,  hard,  brown,  and  fomewhat  tranfparent 
'  mafs  will  concrete  to  the  bottom  thereof;  and  a  thick,  black,  unftuous 

*  liquor  float  above  it,  as  feparated  and  excluded  from  the  fait.     Pour  off 

*  the  liquor,  and  putting  the  faline  mafs  into  another  veflel,  add  very  cold 

*  water  thereto,  and  fliake  it  a  little  therein,  to  cleanfe  it  from  its  oily 

*  foulnefs  •,  v/hich  is  eafily  done,  becaufe  the  matter  does  not  readily  diflblve 

*  in  cold  water.     Let  this  faline  mafs  be  preferved  under  the  title  of  the 

*  native  fait  of  urine.     If  this  fait  be  diflblved  in  water,  and  feveral  times 

*  flrained,  till   the  folution  becomes  limpid,  and  then  exhaled   to  a  pelli- 

*  culein  a  clean  glafs,  and  fet  to  reft  in  a  cool  place,  it  flioots  into  faline 

'  glebes. 
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'  glebes,  of  its  own  peculiar  kind,  very  different  from  any  other  fait,  tW 

*  fomev/hat  refembling  the  cryfirals  of  fugar,  in  figure  and  hardnefs.     They 

*  are  not  fetid,  or  alcaHne,  but  extremely  volatile  :  and  this  is  the  purified 
'  fait  of  urine.' 

ne  ufe. 

This  experiment  excellently  fliews  phyficians  the  nature  of  thofe  falts, 
which  in  an  healthy  body  are  very  fharp,  and  greatly  inclining  to  an  alca- 
Hne 'nature,  yet  not  really  alcaline  ;  and  therefore  require  to  be  quickly  dif- 
charged  by  the  vital  powers,  to  which  they  however  owe  their  origin.  And 
hence  phyficians  may  kncrw  that  the  other  falts,  contained  in  the  other  juiceSj 
are  much  lefs  fharp  or  alcaline.  Thefe  falts  are  generated  in  the  human 
body  alone,  from  the  meat,  drink,  and  fea-falt  taken  in  and  changed.  There 
is  fea-falt  contained  herein,  but  not  alone.  It  is  a  faponaceous  fait,  but  not 
very  unftuous.  It  is  highly  diuretic,  if  drank  diluted  with  water  •,  and  fudo- 
rific  with  a  proper  regimen.  It  has  fuch  extraordinary  effefts  upon  metals, 
that  ibme  have  thence  promifed  themfelves  wonders.  All  the  fat  matter, 
which  remains  upon  fcraining,  and  cleanfing  the  infpiffated  urine,  is,  when 
dried  by  a  gentle  fire,  excellent  for  the  producing  of  phofphorus ;  for  which, 
end  it  may  be  preferved.  The  experiment  alfo  fliews  that  the  falts  remain- 
ing in  the  urine,  thus  infpiffated,  will  not  putrefy,  or  grow  alcaline,  fo  as  to 
become  volatile,  and  eafily  fly  off,  tho'  they  are  otherwile  fo  eafily  changed.- 
It  fhould  be  confidered  what  fhare  this  fait  has  in  producing  the  flone  of  the 
bladder  or  kidneys. 

PROCESS    XCIX 

Milk,  by  digejlion,  affords  cream,  and  turns  four. 

^  CET  new  cow's  milk  in  a  capacious,  cylindrical,  glafs-veffel,  in  a  cooi 
'  l3  place,  barely  covered  with  paper  -,  there  will  foon  be  gathei-ed  on  the 
'  top  a  white,  thick,  unftuous,  mild  liquor,  called  cream,  which  is  neither 
'  acid,  nor  alcaline :  let  this  be  carefully  feparated  and  kept  apart  in  ano- 
'  ther  clean  glafs.  In  a  fhort  fpace,  afterwards,  more  of  the  fame,  but 
'  lefs  in  quantity,  rifes,  which  is  again  to  be  taken  off,  and  added  to  the 
'  former  ;  and  continue  thus  till  no  more  cream  rifes.  T'lie  remaining  liquor 
'  is  thin,  fomewhat  tranfparent,  and  bluifh.  The  cream  is  an  excellent  balfam 
'  for  external  and  internal  ufe,  agreeable  to  the  body,  and  allays  all  acrimo- 
'  ny,  fo  as  to  prove  highly  ferviceable  in  cafes  of  the  pthifick,  ffone,  or  gout, 
'  and  alfo  ferviceable,  when  applied  to  wounds  and  ulcers.     The  fkimm'd 

*  milk  is  an  incomparable  remedy  for  fnarp  difeafes,  in  fat  and  bilious  con- 
'  ftitutions,  as  containing  no  oil.  Hence  it  appears  to  have  a  great  relation 
'  with  vegetable  emulfions,  made  according  to  the  twenty-firft  procefs,  only 
'  differing  on  account  of  the  juices  it  is  mixed  with,  and  the  different  de- 

*  gree  of  heat  in  the  body.     If  the  milk  ftand  in  a  clear,  pure,  warm  air, 

*  no  way  infefted  with  fetid  or  putrid  exhalations,  or  in  fixty  degrees  of 
'  heat,  or  more,  it  foon  begins  to  turn  four,  and  afterwards  becomes  per- 

'■  fedly. 
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'  fe£lly  acid,  lb  as  at  length  the  whole  milk,  together  with  its  cream,  mani- 
'  fell  a  confiderable  acidity  by  their  fmell,  tafte,  acrimony,  and  other  figns. 
'  In  like  manner  the  cream,  carefully  feparated  from  the  milk,  alfo  turns 
'  four  in  an  high  degree  •,  and  then  alfo  affords  an  excellent  balfam  for  ex- 
'  ternal  and  internal  ufe  in  hot  and  bilious  diforders.  And  all  this  happens 
'  fooner  in  the  heat  of  fummer,  than  in  the  cold,  and  the  more  when  the 
'  cow  feeds  upon  grafs,  than  upon  hay  -,  and  the  more  when  the  creature 
'  is  lefs  exercifed,  than  after  having  undergone  violent  motion.  When  the 
'  milk  is  afforded  by  an  animal  heated  above  meafure,  whether  by  labour, 
'  or  otherwife,  or  was  fed  with  animal  food,  or  alcalefcent  vegetables,  (^c. 
'  or  came  from  creatures  under  a  burning  fever,  or  a  putrid  diforder,  the 
'  milk,  treated  in  the  manner  above-mentioned,  will  be  found  of  a  fome- 
'  what  fetid  and  urinous  odour,  of  a  yellowifh  colour,  thin,  and  not  of  fo 
'  fweet,  but  of  a  faline  ungrateful  tafte  ;  and  thus  it  will  not  turn  four  by 
'  digefl:ion,  but  acquire  the  unpleafant  odour  of  rancid  cheefe,  and  tend 
'  almoft  to  an  alcaline  nature  •,  whence  fuch  milk  in  nurfes  is  abominated 
'  by  the  infants. 

The  ufc. 

This  experiment  Is  of  that  kind,  which,  tho'  fimple,  teaches  many  uieful 
particulars,  both  to  the  chemift  and  phyfician.  It  fhews  that  milk,  more 
than  any  other  juice  of  the  body,  abounds  with  oil  i  which  here  more  eafily 
feparates  from  the  aqueous  part,  than  in  any  other  ;  whence  milk  holds  but 
little  fait,  and  that  not  wrought  in,  and  united  with  the  oil,  and  therefore 
greatly  differs  from  a  foap,  which  is  compounded  of  fait  and  oil  united  toge- 
ther :  whence  oil  is  (lowly  fubdued,  or  thoroughly  mixed  with  the  other  juices 
•ot  the  body.  And  hence  it  is  that  oil  fo  often  and  fo  eafily  feparates  from 
■the  reft,  and  colledts  into  the  cells  and  cavities  of  the  bones,  deftined  for  its 
reception  ;  from  whence  again  it  may  and  ufually  is  diffolved  by  heat  and 
motion,  fo  as  to  return  into  the  veins,  mix  with  a  fharp  faline  matter,  and 
at  length  be  difcharged  the  body  under  the  form  of  ftrong-fcented,  fat,  yel- 
low fweat,  or  fharp,  high-coloured,  putrid  urine.  It  is  manifeft  alfo,  that 
this  oil  of  the  vegetable  milk  long  retains  its  difpofition  to  acidity  in  the 
body,  and  there  fometimes  is  converted  into  acid.  And  all  milky  ali- 
ment tending  to  acidity,  whether  it  proceed  from  animal,  or  vegetable  fub- 
ftances,  does  for  fome  hours  retain  this  difpofition  in  the  body,  and  operate 
upon  it  ;  but  if  the  vital  powers,  great  heat,  the  want  of  acidity,  and  the 
corruption  of  the  air,  aft  upon  this  cream  or  milk,  it  may  then  grow  bitter, 
rancid,  or  alcaline,  and  forfake  its  acid  nature,  as  we  have  formerly  obferved 
of  tartar.  We  muft  therefore  ufe  great  care,  and  cautioufly  diftinguifh  in 
pronouncing  upon  the  nature  of  juices  in  animals  ;  for  the  milk  depofited 
in  the  breafts  may,  by  a  fever,  be  changed  to  a  rancid  acrimony,  and  produce 
ftrange  diforders,  as  we  daily  find.  And  the  fame  thing  may  happen  in  the 
milk  mixed  with  the  blood.  Certainly  the  oil  of  milk  may  grow  acid,  bit- 
ter, rancid,  and  at  length  putrefied  ;  its  cheefy  part  alfo  may  grow  rancid, 
putrefied,  highly  acrimonious,  and  fomewhat  alcaline  :  its  ferous  part  ufually 
grows  chiefly  acid,  but  feldom  undergoes  any  other  change. 

PROCESS 
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PROCESS     C. 

XJriney  by  digeftion,   turn  alcalme,  and  changes  its  colour ^  odour,  ta/ie, 

and  virtues. 

'  TF  fuch  urine  as  was  defcribed  under  the  ninety-fecond  procefs,  be  kept 
'  X  in  ^n  open  vefTel  of  glafs,  earth,  wood,  or  metal,  in  an  air  of  thirty- 
'  three  degrees  of  warmth,  it  begins  to  fmell  fsetid,  putrefy,  and  change  its 
'  ftraw-colour  for  a  dufky  brown  ;  depofiting  grofs  fseces,  and  thus  in  a  few 
'  days  acquiring  an  alcahne  lixivious  nature,  and  at  the  fame  time  ftriking 

*  a  ftony  cruft  on  all  the  fides  of  the  velTel.   The  hotter  the  air  is,  the  ftronger 

*  and  quicker  this  change  of  the  urine  is  made  ;  whence  in  the  fummer- 
'  time,  efpecially  when  the  weather  is  hot,  all  this  happens  in  a  greater  de- 
'  gree.  To  difcover  how  far  this  changeable  nature  would  reach,  I  Jfil- 
'  led  a  bottle  with  natural  recent  urine,  and  corking  it  clofe,  fet  it  in  a 
'  moderately  warm  place ;  and,  after  three  months,  I  found  it  changed,  in 

*  this  clofe  vellel,  as  is  defcribed  in  the  preceding  cafe.  And  herein  the 
'  change  principally  confifts  •,  the  recent  urine  of  a  man  in  health  is  of  a 

*  ftraw-colour,  but  when  thoroughly  digefted,  of  a  colour  betwixt  brown 
'  and  blackifh  ;  and  from  the  degree  of  a  ftraw-colour,  it  daily  proceeds 
'  thro'  fucceffive  changes,  till  at  length  it  ends  in  a  deep  brown  ;  and  the 
'  more  it  is  putrefied,  the  darker  the  colour.  And  the  fame  thing  is  obferved 
'  by  phyficians  in  the  urine  of  perfons  under  a  fever  ;  the  ftate  of  the  juices 
'  being  learnt  from  the  colour  of  the  water.    Recent  urine  fmells  ungrateflil, 

*  tho'  not  alcaline  -,  but  digefted  urine  has  a  manifeftly  fetid,  volatile,  alca- 
'  line  odour,  very  different  from  the  other.  Recent  urine  is  of  a  bitter,  fa- 
'  line  tafte  ;  but  digefted  urine  putrid,  ftiarp,  alcaline,  and  perfectly  lixi- 
'  vious.     Recent  urine  affords  no  figns  of  containing  an  alcali  -,  but  digefted 

*  urine  makes  an  ebullition,  and  a  violent  eifervefcence,  upon  mixing  with 
'  any  acid,  and  in  every  other  tryal,  manifefts  a  true  alcaline  nature.  Re- 
'  cent  urine  has  no  faponaceous  fcouring  virtue  ;  but  digefted,  putrefied  uiinc 
'  is  ufed  by  fcourers  and  dyers,  as  a  lliarp  lie,  that  cleanfes  foul  wool,  filk, 
'  (s^-c.  after  the  manner  of  fixed  alcalies  :  and  as  thefe  changes  happen,  with 
'  a  fmall  degree  of  heat  in  a  clofe  veiTel,  which  every  one  may  be  eafily  fa- 

*  tisfied  of  by  tryal,  it  is  in  vain  for  chemifts  to  deny  this  property  in  urins. 

ne  life. 

We  are  here  to  confider,  that  there  is.  feparated  from  the  body,  by  the 
urinary  pafTages,  a  water  containing  falts  and  oils,  approaching  to  a  ftate  of 
putrefadlion  ;  nor  do  we  find,  in  all  the  body,  another  fluid  that  is  fo  eafily 
changed  by  fuch  a  digeftion  in  clofe  veflels.  Urine,  therefore,  which  is  de- 
ftined  for  excretion,  cleanfes  the  blood  from  thelc  noxious,  putrid  matters  ; 
and,  therefore,  if  retained  thro'  any  diftemper,  it  produces  mortal  efFedls,  as 
being  foon  rendered  fharper  by  the  heat  of  the  body,  and  thence  prefently 
intolerable  to  the  finer  vefTels,  and  dilTolving  to  the  humours  by  a  perni- 
cious relaxation.      And  as  it  thus  eafily  and  fuddenly  acquires  thefe  new  pro- 

VoL.  II.  D  d  perties 
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perties  in  a  clofe  veffel,  with  a  moderate  heat,  we  are  fhewn  that  the  body 
neither  produces  vinegar,  nor  inflammable  fpirit  from  what  it  takes  in,  and 
confequently  does  not  ad:  by  fermentation,  but  introduces  the  true  change 
of  a  putrefied  fubftance,  and  therefore  in  its  effedt  approaches  nearer  to  the 
nature  of  the  eighty-eighth  procefs  :  for  if  bare  ftagnation  can  occafion  this 
change  of  the  urine,  how  greatly  muft  it  be  difpofed  to  a  true  putrefaftion  ? 
And  hence  we  fee,  how  great  necefTity  there  is  of  water,  acids,  and  faline 
matters  in  thofe  perfons  who  live  in  hot  climates,  and  accuftom  themfelves 
to  daily  labour  and  exercife  ;  for  by  meats,  drinks,  and  fauces  of  this  kind, 
too  great  a  tendency  to  putrefaftion  is  prevented.  Hence  alfo  the  daily  ne- 
ceffity  of  a  mild,  fomewhat  acid,  and  a  new  chyle,  for  Iheathing  the  acri- 
mony produced  in  the  blood.  Hence  alfo  it  appears,  that  in  twenty-four 
hours,  the  neceflfary  utility  and  fervice  of  this  new  chyle  vanifhes ;  and  that 
fj-elh  affiftance  is  likewife  required  from  the  fame  means.  In  burning  fe- 
vers, therefore,  tart,  acid,  and  mild  aliments,  like  chyle,  are  extremely  necef- 
fary  ;  great  abftinence  being  in  thefe  cafes  highly  prejudicial.  And  hence  it 
is  that  barley  ptifans,  with  vinegar  and  honey,  are  here  fo  ferviceable,  as  Hip- 
pocrates prudently  inculcates,  in  his  incomparable  book  concerning  the  diet 
in  acute  difeafes.  The  phyfician  alfo,  upon  examining  the  urine,  by  means 
of  thefe  experiments,  may  learn  many  ufeful  particulars,  with  regard  to  the 
change  of  the  oil  and  fait  thereof ;  and  perceive  that  a  true  ftone  may  be  ge- 
nerated from  the  urine  of  a  man  in  health,  even  by  reft,  and  whilft  the 
urine  putrefies,  or  grows  alcaline  ;  and  therefore  that  attenuation,  alcalies, 
and  putrefadion,  do  not  prevent  the  origin  of  the  ftone,  fince  it  may  be 
generated,  and  not  dilTolved  even  in  putrefied  urine.  Hence,  therefore,  as 
tartar  is  generated  in  the  beft  wine,  fo  is  the  ftone  generated,  and  not  dif- 
folved,  in  the  urine  elaborated  by  the  vital  powers  :  and,  therefore,  volatile 
alcaline  falts  are  in  vain  given  to  prevent  the  generation  of  the  ftone.  The 
following  experiment  I  have  feen  with  horror.  Upon  filling  a  clean  glafs 
bottle,  with  the  recent  urine  of  a  healthy  perfbn,  and  fetting  it  by  for  fomc 
time,  then  pouring  out  the  putrefied  liquor  for  diftillation,  there  was  a  ftony 
cruft  all  round  the  infide  of  the  glafs  •,  without  wafhing  this  off,  I  filled  it 
with  frefh  urine,  fet  it  by  as  before,  and  afterwards  emptied  it  ;  and  by  re- 
peating this  feveral  times,  I  at  length  found  the  whole  furface  of  the  glafs 
perfeftly  crufted  over  with  the  matter  of  the  ftone.  This  produdlion  of  a 
ftony  matter  feems  very  deftrudlive,  tho'  necefTary  to  the  body.  It  may, 
perhaps,  feem  ftrange,  why  the  body  fhould  not  therefore  putrefy  by  its 
own  vital  heat  and  motion,  fince  it  fo  foon  putrefies  the  wholfomeft  juices  ; 
and  fince  dead  carcafes,  expofed  in  air  heated  to  eighty  degrees,  in  a  few 
'hours  putrefy,  refolve  away,  and  fly  off  into  the  air  •,  leaving  only  the  bones 
behind  :  but  chemiftry  fupplies  us  with  this  anfwer,  that  fuch  a  putrefadtion 
is  prevented  by  the  meat,  drink,  fauces,  air,  and  fometimes  the  medicines, 
ufed,  which  refift  putrefaftion  ;  otherwife,  in  burning  fevers,  the  whole- 
ftrudure  of  the  body  woivld  prefently  be  dilTolved  by  putrefadtion. 
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P  R  O  C  E  S  S    CI. 

Digejled  urine  affords,  by  dijiillation,  an  alcaline  fpirit,  a  fetid  oil,  u 
volatile,  alcalijie  fait,  phofphorus,  a?id  fea-falt. 

TAKE  urine,  digefted  according  to  the  foregoing  procefs,  diftil  it 
and  witii  a  gentle  fire  in  a  low  glafs  body  ;  there  firil  arife  veins  of 

'  liquor  running  in  the  form  of  unftuous  fpirits.    The  receiver  being  chang- 

'  ed,   and  the  fire  a  little   increafed,  there   follow  dewy  drops,  refembling 

*  water  ;  and  this  water  may  be  accurately  feparated  till  the  matter  remains 
'  almoft  dry ;  which,  again  being  urged  by  degrees,  and  at  length  by  a 
'  ftrong  fire,  will  afford  a  yellow  and  very  fetid  oil,  along  with  fomething 
'  faline ;  black  faeces  will  remain  behind,  which,  when  burnt  in  an  open 
'  fire,  become  a  white  calx,  that  with  water  refolves  into  fea-falt,  and  a 
'  fixed,  infipid,  fubtile  earth.  The  firll  water  is  fetid,  fharp,  fiery,  per- 
'  fe6tly  alcaline,  and  makes  a  violent  effervefcence  with  acids.     If  this  be 

*  diftilled  in  a  tall  veflel,  by  a  gentle  fire,  it  affords  a  white,  folid,  truly 

*  alcaline  fait ;  and  leaves  a  water  of  an  ungrateful  linell  and  tafte  behind. 
'  When  the  water  that  came  over  fecond  is  long  diftilled  in  a  tall  vefTel, 
'  with  a  gentle  fire,  it  affords  fomewhat  of  the  former  fpirit ;  which  be- 
'  ing  carefully  feparated,  and  the  remaining  water  diftilled  in  a  clean  veflel, 
'  it  affords  a  liquor  which  Hehnont  recommends,  in  his  treatife  on  the  ftone, 
'  for  an  admirable  lithontriptic.     There  here  appears  no  fixed  alcaline  fait, 

*  but  a  true  fea-falt,  if  the  perfon  ufed  much  thereof :  but  when  I  defire  to 
'  obtain  a  large  quantity  of  the  fait,  I  ufually  proceed  thus. 

'  I  put  a  hundred  weight  of  urine  into  a  large  low  veffel  that  widens  up- 
'  wards,  and  infpiffate  by  boiling,  with  care  to  prevent  the  uncStuous  mat- 
'  ter  from  boiling  over  ;  and  being  left,  till  the  whole  acquires  the  confif- 

*  tence  of  honey,  I  put  a  large  quantity  oi  this   into  an  open   cylindrical 

*  glafs,  and  expofe  it  for  fome  months  in  a  warm  room,  fo  that  it  may  be 

*  well  putrefied ;  I  afterwards  put  the  mafs  into  an  iron  pot,  to  the  mouth 
'  whereof  a  large  earthen  ftill-head  may  be  commodioufly  fitted,  and  dole- 
'  ly  luted ;  the  head  has  a  long  pipe,  to  which  I  apply  a  capacious  re- 
'  ceiver,  then  raife  the  fire  by  degrees,  upon  which  an  incredible  quantity  of 
'  a  white  alcaline  fait  arifes,  next  a  yellow  oil  that  fouls  the  former  fait, 
'  and  with  it  another  fait  fomewhat  more  fixed.  I  urge  the  fire  till 
'  the  pot  begins  to  grow  red-hot,  at  which  time  the  oil  and  the  laft 
'  fait  come  over  ;  then  fuffering  the  iron  pot  to  cool  a  little,  whilft  the 

*  fixed  matter  continues  fufficiently  hot,  I  take  away  the  receiver,  and  put 

*  up  all  that  was  raifed  into  glafs  bottles,  and  ftop  them  clofe.  This  after- 
'  wards  refolves  into  fpirit,  fait,  and  oil  as  the  former.  If  what  now  re- 
'  mains  at  the  bottom,  be  mixed  with  twice  or  thrice  its  weight  of  wood- 
'  coal,  and  then  put  into  little  coated  retorts,  and  urged  with  the  utmoft 

*  violence  of  fire  for  fixteen  hours,  into   receivers  filled  with  water,  and  fo 

*  placed  as  to  bury  the  necks  of  the  retorts  under  water,  little  blue  maffes 

*  of  matter  will  at  length  come  over,  and  fall   to  the   bottom  of  the  re- 

*  ceivers,  whence  they  are  colledled  fo  as  to  be  gathered  together  under 

D  d  2  '  water. 
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'  water,  in  a  finall  veflel ;  which  being  fet  over  the  fire  fo  as  to  be  very- 

'  hot,  the  matter  of  the  phofphorus  melts  without  diffolving  in  the  hot 

'  water,  and  runs  into  one  mafs  like  melted  wax,  and  may  be  afterwardi 

'  preferved    for  twenty  years,  or  more,  under  water,   without   lofing   its 

'  virtue  (a).     But  if  another  part  be  taken  of  the  mafs,  as  it  remains  in  the 

'  pot,  and  calcined  in  an  open  fire,  to  a  white  calx ;  this  calx,  when  put  into 

'  water,  communicates  a  faline  matter  thereto,  and  which,  when  reduced, 

'  proves  to  be  true  fea-falt,  that  remained  thus  unchanged  thro'  all  the  di- 

'  geftions  of  the  body,  and  even  after  fuch  a  long  continued  putrefaftion 

'  and  diftillation.     That  it  is  a  true  fea-falt  appears  manifeft  from  the  tafte, 

'  but  more  particularly,  becaufe,  when  mwtdv^ixh  aqua fortis,  it  difTolves 

'  gold  :   fo  that  there  is  no  fixed  alcaline  fait  found  even  in  this  urine  ;  but 

'  whatever  it  contains  of  faline  is  either  of  the  volatile  kind,  or  fea-falt.' 

The  ufe. 

This  is  the  true  analyfis  of  urine  after  putrefaftion,  where  it  afrords  all' 
the  fame  matters  as  that  which  is  diftilled  frefh,  tho'  with  a  lefs  heat,  and' 
in  an  inverted  order.  Putrefaftion  renders  the  falts  more  volatile  than  wa- 
ter, and  makes  thofe  alcaline  which  were  not  alcaline  before ; .  it  renders; 
the  oil  fharper,  more  fetid,  and  more  volatile,  yet  produces  no  inflam- 
mable fpirit,  no  fixed  or  volatile  acid,  nor  any  fixed  alcali.  Yet  thefe 
two  falts  appear  differently  volatile,  the  firlt  whereof  eafily  rifes  and  fe- 
parates  almoft  pure  ;  the  other  with  more  difficulty,  flower,  and  mixed  with 
a  copious  oil,  not  eafily  to  be  feparated  from  it,  and  requires  a  large,  and 
in  part  the  ftrongell  fire  to  raife  it.  I  once  urged  tfie  prepared  fasces  of 
urine,,  with,  the  moft  violent  fire,  for  the  making  of  phofphorus^  and  was 
furprifed  to  find  how  long  this  faline  matter  continued  to  come  over,  after 
having  fo  long  fuffered  the  violence  of  a  former  fire  •,  but  this  fait  was 
ftrangely  denfe,  yellow,  fetid,  and  fixed  to  the  fides  of  the  retort.  All' 
acids,  therefore,  are  here  changed  into  a  neutral,  faline  fubftance,  by  the 
vital  powers  ;  yet  this  neutral  fait  becomes  truly  alcaline  by  putrefaftion,  and' 
more  volatile  than  any  hitherto  known,  even  than  alcohol  itfelf.  This  pu- 
trefaftion  volatilizes  all  the  faline  matters  of  aniriials  and  vegetables,  but  can 
neither  convert  fea-falt  into  an  alcali,  or  render  it  volatile.  Some  eminent 
chemifts  have  faid,  that  an  acid  might,  by  the  force  of  fire,  be  drawn  from 
the  faeces  of  urine,  remainin-g  after  its  diftillation  :  and  I  have  found  this  true, 
where  common  fait  was  largely  ufed  by  the  perfon,  and  not  changed,  as  was 
above  obferved,  but  remaining  plentifully  in  tl  e  fnsces  :  for  being  thus  mixed' 
in  a  large  proportion  of  earth,  the  extreme  violence  of  the  fire  drives  over  the 
acid  of  the  fait,  which  has  thus  been  ha.ftily  taken  for  the  acid  of  the  natu- 
ral juices  :  yet  it  mull  be  acknowledged  that  phofphorus  fpontaneoufly  re- 
foives  into  an  acid  by  the  air,  not  greatly  differing  from  the  oil,  or  acid 
fpirits  of  vitriol  or  fulphur  ;  whence  it  makes  a  kind  of  compound  body  with 

[a]  See  Boyle  Abr.   vol.  III.  p.  208.     The   AQ..  Lipf.    1683.   p.  457.  llomberg.  Memoir.- 
Math.  &  Phyf.    1692.  p,  74,  and  80.     Nieui.i.-etitjd,  p.  520.     Hoffmati,  Dillert.  Phyf.  Chem. 
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quickfilver((:7) :  but  whence  this  acid  fhould  proceed,  I  am  at  a  lofs  to  know, 
as  alfo  of  what  nature  it  is.  Certainly,  it  fuits  neither  with  animals  or  ve- 
getables ;  perhaps,  alum  might  be  added  in  the  preparation  :  for  thus  it  may- 
be obtained  to  advantage  ;  and  the  acid  fpirit  of  alum  is  very  like  that  of 
vitriol.  On  the  other  hand,  it  has  appeared  by  experiments,  that  fowls 
feeding  upon  vegetables  inclined  to  acidity,  and  drinking  nothing  but  water, 
whilft  they  were  cooped  up,  and  being  afterwards  calcined  with  an  open 
fire,  together  with  all  their  excrement,  afforded  fseces  that  contained  nothing 
either  of  acid,  or  of  an  alcaline  nature.  If  a  fpirit,  highly  faturated  with  vola- 
tile alcaline  fait,  be  highly  reftified,  it  becomes  limpid  ;  but  if  afterwards  long 
kept,  it  changes  brown,  and  generally  depofites  fomething  terreflrial  to  the 
bottom  and  fides  of  the  vefTel.  Let  it  be  examined  whether  this  is  not  that 
volatile  earth,  which  rifes  with  the  firft  fpirit  of  putrefied  urine,  that  tarniflies 
the  glafs  fo  as  not  to  be  got  off  again  but  by  the  other  fubfequent  fpirit, 
which,  tho'  fcarcely  faline,  fpontaneoufly  diflblves  Lt ;  of  which  Helmont  treats 
fo  largely  in  his  noble  book  of  the  ftone.  This  deferves  to  be  thought  of 
and  tried,  as  being  an  eafy  thing  that  has  its  ufe.  Certainly  alcalies  rather 
generate  the  ftone  ;  but  if  the  fecond  liquor,  which  is  not  alcaline,  difTolves 
the  ftone,  then  urine  will  contain  both  the  matter  of  the  ftone,  and'  its  fol- 
vent.  Sea- fait,  therefore,  does  not  generate  the  ftone,  but  rather  refolves  it, 
and  prevents  it,  as  hindering,  by  its  faltnefs,  the  tendency  of  the  humours  to 
an  alcaline  nature  and  putreia6lion.  Whence  Helmont  conceives,  that  vine- 
gar, fea-falt,  and  fulphur,  were  the  great  anti-peftilential  remedies  of  Hip- 
pocrates, being  ufed  along  with  fumigated  wine  :  whence  the  adepts  de- 
clare, that  nature  has  lodged  abfolute  perfeftion  in  fait.  It  does  not  how- 
ever commodioufly  diffolve  the  ftone  formed  in  the  urine,  or  the  concre- 
tions of  the  gout. 

PROCESS   CIL 

^he  origin   of  fal-ammoniac. 

*■  ^  I  "^  H  E  prefent  fal-ammoniac  coznes  to  us  in  merchant-fhips,  chfefiy 
■•  X  from  Egypt.  It  is  almoft  tranfparen,t  in  the  middle,  having  long 
'■  parallel  fhoots  :.  it  is  black  at  the  bottom,  and  formed  into  cakes,  which 
'  are  flat  at  the  top,  fpherical  below,  and  confiderably  denfe  and  large  -,  the 
'  middle  part,  whjen  examined  pure,  has  fcarce  any  odour  ;  it  has  the  tafte 
'  of  fea-falt,.  but  is  much  more  penetrating  :  in  the  open  air  it  foon  fpon- 
^  taneouHy  runs  wholly  into  a  clear,  faline  folution  ;  it  is  a  fait  like  that  I 
'  obtairjed  from  foot,  as  mentioned  under  the  eighty-fixth  procefs  -,  fo  that 
'  the  two  would  fcarce  be  diftinguiftied.  The  prefent  fal-ammoniac  is  made 
*■  of  ten  parts  of  the  infpiflTated  urine  of  animals,  chiefly  of  camels,  which 
'  drink  little,  two  parts  of  fea-falt,  and  one  part  of  the  beft  wood-foot :.,  all 
'  which  they  boil  in  water,  ftrain  and  dry,  then  fublime  in  proper  veffels , 

\a)   See  Homherg,  Memair.  de  I'Acai.  lJo6.  p.  340.  iif  Mem. We  Math,  is'  fhyfic.  1692.  p.  80. 
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'  again  diflblve,  purify  and  coagulate  -,  and  in  both  thefe  ways  this  fth  is 
'  obtained  (^).' 

^he  ufe. 

The  origin  of  fal-ammoniac  is  wonderful.  The  ancient  cyrenaical  or  am- 
moniacal  fait  was  made  from  the  urine  of  camels,  plentifully  difcharged  in 
the  fand,  dried  by  the  fun,  and  afterwards  fublimed  in  the  fandy  de- 
ferts  of  Lybia,  where  camels  are  chiefly  ufed.  Such  a  fait  Mr.  Tournefort 
prefented  to  Pomet,  which  differs  greatly  from  our  common  fait  {b) ;  as 
feeming  wholly  animal.  There  is  another  fort,  faid  to  be  at  this  time  pro- 
duced and  collefted  in  hot  countries,  near  burning  mountains,  which  feems 
to  proceed  from  foot  {c);  and  from  foot  I  have  myfelf  made  it.  But  the 
compound  kind  confifts  of  an  animal,  vegetable,  and  mineral  fubflance  unit- 
ed together ;  for  urine  ol  itfelf  putrefies  into  an  alcaline  fait ;  but  fea-falt 
keeps  this  under,  and  curbs  and  turns  it  into  fal-ammoniac  :  and  the  foot  of 
burnt  vegetables  yields  the  fame  fait.  It  is  no  lefs  wonderful  in  its  virtue 
than  its  origin.  If  diflblved  in  water,  ftrained,  and  infpiflated  to  a  pellicule, 
it  affords  white  fubtile  cryftals  like  dew ;  which  being  dried,  and  carefully 
preferved  from  all  moifture,  and  afterwards  mixed  with  water,  cool  it  more 
in  the  inttant  of  folution,  than  can  be  done  by  any  other  known  means.  It 
admirably  preferves  all  animal  fubftances  from  putrefaction  ;  and  its  folu- 
tion penetrates  to  the  innermoft  parts  thereof.  It  is  chiefly  opening,  atte- 
nuating, diflblving,  refolving,  fternutatory,  diaphoretic,  fudorific,  diuretic, 
and  prefer vative. 

PROCESS     CilL 

Sal-ammoniac  is  neither  acid  nor  alcaline, 

«  1  A I  S  S  O  LV  E  pure  fal-ammoniac  in  thrice  its  weight  of  fair  water, 
'  JL/  filter  the  folution,  heat  it  to  a  hundred  degrees  in  a  clean  glafs,  and 
'  pour  thereto,  fucceffively,  vinegar,  fpirit  of  nitre,  and  fpirit  of  fea-falt ; 
'  there  thus  arifes  no  fign  of  effervefcence,  nor  is  the  liquor  fo  much  as 
'  troubled  ;  whence  it  appears  that  this  fait  is  not  alcaline  upon  thefe  trials. 
'  Indeed,  when  oil  of  vitriol  is  poured  to  it,  there  arifes  a  cei-cain  fume  and 
'  motion  ;  but  this  is  owing  to  another  property  of  the  fait,  which  will  be 
'  more  commodioufly  explained  hereafter,  under  the  hundred  and  fixth,  and 
'  hundred  and  feventh,  but  particularly  the  hundred  and  forty-third  procefs  ; 
'  whilft  the  oil  of  vitriol  lays  hold  of  the  alcali  of  this  fait,  and  renders  its 
'  acid  fpirit,  which  is  the  fpirit  of  fea-falt,  volatile.  To  another  quantity 
'  of  the  fame  folution  add  fixed  alcali,  and  this  alfo  caufes  no  effervefcence ; 
'  but  there  immediately  rifes  a  very  pungent,  volatile  odour.  Hence  it  ap- 
*  pears,  that  fal-ammoniac  is  neither  acid  nor  alcaline.' 

(a)  See  Olaus  Worm,  Muf.  p.  20.  and  Cajius  de  FoJJiUbus. 

[b]  See  Pomet  of  drugs,  and  compare  PZ/wy  31.  7.  and  Diofcorid. 
(f)  Hiji.de  f  Acad.  1705. 
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ne  ufe. 
Sal-ammoniac,  therefore,  agrees  with  the  natural  fait  of  the  body,  which 
neither  makes  an  efFervefcence  with  acids  nor  alcalies ;  but  when  mixed  with 
fixed  alcali,  immediately  fends  out  a  volatile  part,  with  a  very  pungent 
odour :  and  that  it  does  not  not  aft  either  in  the  body,  or  elfewhere,  by  an 
acid  or  alcaline  virtue,  but  by  that  of  common  fait  rendered  more  penetrat- 
ing, appears  from  all  its  eftefts,  efpecially  from  hence,  that  when  fal-am- 
moniac  is  mixed  with  fpirit  of  nitre,  or  aq^ua  fortis,  it  immediately  gives 
them  the  power  of  dilTolving  gold,  or  turns  them  into  aqua  regia,  which 
nothing  but  common  fait  can  do  ;  and  therefore  in  this  fenfe  fal-ammoniac 
is  a  half  volatile  fea-falt. 

PROCESS     CIV. 

Sal-ammojiiac  fublimed  into  Jloivers, 


'  R 


pound  thereof  into  an  almoft  cylindrical  Haffian  body,  fit  on  a  very 
capacious  head,  lute  tlie  junfture  with  equal  parts  of  clay  and  fand  wrought 
together  ;  fet  it  in  a  fand-furnace,  fo  that  the  pipe  of  the  alembic-head 
may  ftoop  a  little,  in  order  to  difcharge  the  water,  that  may  happen  at 
firil  to  come  over  into  the  receiver,  then  bury  the  tody  in  fand  almoft 
up  to  the  lower  rim  of  the  head  •,  give  a  fire  firft  of  a  hundred  and  fifty 
degrees,  till  all  the  moifture  is  raifed,  and  come  into  the  receiver  ;  which- 
being  now  changed,  raife  the  fire  fo  long  by  degrees,  till  the  glafs-head 
begins  to  be  darkened  v/itli  a  kind  of  fnowy  matter,  and  continue  the 
fame  degree  of  heat  for  eight  or  ten  hours  without  flackening  %  now  let  all 
cool,  take  away  the  fand,  and  carefully  remove  the  body  with  its  head, 
without  fliaking,  far  fear  the  fait,  raifed  into  the  head,  fhould  fall  out. 
Then  place  them  both  horizontally  upon  a  table,  and  with  a  knife  take 
off  the  luting  ;  and  whiift  both  the  body  and  head  remain  in  this  pofition, 
gently  wipe  away  the  duft,  fand,  and  remains  of  the  luting.;  the  head, 
now  feparated,  will  be  tound  full  of  a  light,  fnow-white  fait,  fublimed  by 
the  operation.  Take  all  the  fait  out,  and  put  it  into  a  dry,  hot,  wide- 
mouth'd  glafs.  There  will  alio  be  found  towards  the  upper  part  of  the 
earthen  body,  a  white,  thick,  denfe  and  compacSt  cruft  of  the  fame  fait, 
that  here  remains  fixed,  without  rifing  into  the  head  ;  this,  being  feparated 
with  a  knife,  is  to  be  put  into  another  glafs  apart  :  then  gently  invert  the 
body  upon  a  clean  paper,  and  there  will  fall  out  a  large  quantity  of  the 
former  fnowy  flowers,  made  to  fall  back  by  the  motion  of  the  veflels.  If 
thefe  are  perfedly  pure,  they  may  be  added  to  the  former.  At  the  bot- 
tom, of  the  body  there  remain  a  fmall  quantity  of  black,  faline,  feculent 
matter,  of  no  great  ufe,  which  may  be  got  out  by  ihaking  the  veflel  ; 
it  is  bitter,  black,  and  foul.  The  former  part,  being  kept  feparate,  is  called 
the  flowers  of  fal-anjmoniae>  or  the  white  eagle  of  the  philofophers,  that 
carries  Ganimede.  up  to  Jove  :.  the  other  fait,  which  ftuck  to  the  other  part 

*'of;" 
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*  of  the  body,  is  a  fublimed  fal-ammoniac.  If  the  flowers,  or  fublimed  fait, 
'  be  diflblved  in  water,  they  produce  coldnefs,  as  we  above  obferved.  If 
'  .any  acids  be  mixed  with  the  heated  fohition,  no  eftervefcence  arifes,  ex- 
'  cept  with  oil  of  vitriol,  as  was  obferved  of  the  fait  in  the  preceding  pro- 
'  ceis-  It  makes  no  effervefcence  with  fixed  alcali,  yet  immediately  raifes 
'  the  fame  vapour  as  was  before  defcribed  ;  but  when  the  fublimation  of 
'  the  fal-ammoniac  is  often  repeated,  it  gradually  begins  to  rife  with  more 
'  difhculty,  and  at  length  becomes  almoil  fixed,  tho'  it  ftill  retains  its  for- 
'  jner  nature.' 

T'he  ufe. 
This  fait  is  of  the  nature  of  fea-falt,  and  half  volatile  •,  for  tho'  it  will  not 
afcend  with  the  heat  of  boiling  water,  yet  it  is  not  fo  fixed  as  fea-falt.  When 
thus  purified,  it  lofes  the  tranfparency,  which  is  in  feme  meafure  found  in 
common  fal-ammoniac.  This  fait  does  not  grow  alcaline  by  iub'imation  •,  in 
which  refpeft  it  differs  from  the  fait  of  urine,  as  ftiil  remaining  v/hat  n  v/as, 
tho'  more  purified.  -  It  has  this  wonderful  property,  that  by  cnus  rifing 
dry  in  a  clofe  velTel,  it  carries  up  with  it  almoft  all  animal,  vegetable,  and 
mineral  fubftances,  and  ftrangely  fubtilizes  them  in  the  fubamation ;  whence 
it  has  been  called  the  peftle  of  the  chemifts  ;  as  thofe  bodies  could  fcarce 
be  fo  fubtilized  by  any  other  means.  But  if  often  fublimed  with  fal-ammo- 
niac, they  are  thus  at  length  fixed  therewith.:  and  in  this  method  excellent 
medicines  are  often  prepared  ;  as  we  fee  by  the  example  of  Paracelfus  in 
colcothar  well  wafhed  in  water,  then  ground  with  fulphur,  and  fublimed 
with  this  fait, 

P  R  O  C  E  S  S    CV. 

Sal-ammoniaCy  ivith  quick-lime,  affords  a  fiery  fpirit,  like  that  of  the 
niiiety-fe'venth  procefs. 

'  I.  T^UT  well  dried  flowers  of  fal-ammoniac  into  a  glafs-body  made  hot, 
'  XT  pour  thereon  an  equal  quantity  of  quick-lime,  fuddenly  reduced 
'  to  fine  powder,  in  a  hot  and  dry  iron  mortar,  fo  that  the  flowers  of  fal- 
'  ammoniac  may  be  well  covered  therewith.  Immediately  clap  on  a  dry 
'  alembic-head  to  prevent  all  evaporation  ;  for  at  the  inftant  thefe  two  bo- 
'  dies  touch  each  other,  tho'  they  were  before  at  reft  and  inodorous,  there 
'  arifes,  perhaps,  the  moft  pungent  and  violent  vapour  hitherto  known.  In 
'  thefe  two  refpefts  it  certainly  far  exceeds  the  fpirit  obtained,  by  the  fame 
'  means,  from  urine,  in  the  ninety-feventh  procefs.  After  the  head,  there- 
'  fore,  is  well  luted  on,  diftil,  with  a  fand-heat,  into  a  proper  receiver  •,  a 
'  very  fmall  quantity  of  liquor  will  thus  be  obtained,  but  it  is  the  moft  vo- 
'  latile  and  fliarp  of  all  that  are  known,  yet  not  alcaline.  And  now  if  the 
'  fire  be  urged,  the  fal-ammoniac  does  not  fublime,  but  remains  fixed  in 
'  with  the  quick-lime  ;  and  if  put  into  a  crucible,  and  melted  with  a  very 
'  ftrong  fire,  it  ftill  remains  fixed,  and  when  cooled  and  well  dried,  it  thus 
'  affords  a  light  like  phofphorus,  if  broke  in  the  dark  («). 

[a)  See  Hijlor.  Academ.  Royal,  du  Hamel.  p.  305,  306,  307,  408. 

'  2.  Reduce 
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'  2.  Reduce  pure  fal-ammoniac  to  powder,  diflblve  it  in  thrice  its  quan- 
'  tity  of  fair  water  ;  then  put  into  a  large  glafs-body,  a  little  heated,  thrice 
'  the  quantity  of  quick-lime,  in  refpeft  of  the  fal-ammoniac  ;  pour  the  fo- 
'  lution  thereto,  inflantly  clap  on  the  head,  direftly  lute  with  a  thick  luting 
'  of  linfeed-meal,  and  apply  a  veiy  capacious  receiver,  joined  with  the  fame 
*  luting  ;  a  heat  and  violent  ebullition  will  now  fuddenly  begin  to  rife, 
'  yielding  a  fpirit  lb  forcible  as  to  burft  the  veflels,  if  the  luting  was  not  to 
'  give  way,  thro'  v^'hich  the  fpirit  flows  like  blafts  of  wind,  and  difFufes  an 
'  odour  all  round  ;  at  the  fame  time  there  fuddenly  comes  over  a  large 
'  quantity  of  liquor  into  the' receiver.  As  foon  as  the  fpontaneous  heat  of 
'  the  mixture  ceafes,  lute  the  junftures  ftronger,  apply  a  little  fire,  and 
'  gradually  diftil  to  drynefs.  Let  the  fpirit  that  comes  over  be  direftly  put 
'  up  in  a  glais  to  be  cloie-ftopped,  and  kept  under  the  title  of  the  fpirit  of 
'  fal-ammoniac  with  quick-lime. 

'  3.  There  now  remains  at  the  bottom  a  ftrange  and  new  kind  of  body, 
'  which  when  dried  at  a  ftrong  fire,  appears  fomewhat  glafly  ;  but  it  gradu- 
'  ally  fwells  in  the  air,  tho'  it  does  not  run  like  fal-ammoniac,  but  refolves 
'  into  fandy  grains,  as  the  excellent  Mr.  Homberg  has  obfcrved  (<3).' 

The  ufe. 

We  have  hence  a  new  agreement  betwixt  the  proper  fait  of  the  human 
body,  and  fal-ammoniac  ;  here  is  a  liquor  produced  from  dry  bodies  -,  a  high- 
ly odorous  matter  from  what  was  inodorous,  and  affefting  the  organs  more 
ftrongly  than  any  other  known  thing.  We  here  fee  fpirits  produced,  which 
are  extremely  moveable,  as  it  were  fpontaneoufly,  in  the  higheft  degree  of 
cold  ;  and  thefe  fpirits,  tho'  exceeding  fharp,  and  almoft  as  acrimonious  as 
fire,  yet  are  not  alcaline.  This  fpirit,  however,  floating  thro'  the  air,  and 
meeting  with  the  volatile  fpirit  of  nitre,  affbrds  white  fumes.  We  have  here 
a  new  fpecies  of  phofphorus,  and  an  inftance  of  fal-ammoniac  rendered  in 
feme  meafure  fixed. 

PROCESS    CVL 

Sal-ammo?iiac,  diji tiled  with  fixed  alcali,  affords  an  ale alme  fpirit,  and 
a  volatile  alcaline  fait. 

U  T  ten  ounces  of  the  diy  flowers  of  fal-ammoniac  into  a  glafs  re- 
tort, add  thereto  three  ounces  of  diy  fait  of  tartar,  reduced  to 
powder,  fhake  and  mix  them  well  together  •,  there  immediately  arifes  an  ex'- 
tremely  fliarp  and  alcaline  vapour  •,  therefore,  inflantly  apply  a  large  glafs 
receiver,  and  fublime  in  a  fand-furnace  by  degrees,  giving  at  length  a  vio- 
lent fire.  A  white,  pure,  volatile,  alcaline  fait  will  thus  rife,  which  foon 
fpontaneoufly  flies  away  into  the  open  air,  from  the  velTel  it  is  contained 
in,  and  nearly  thro'  all  fboppers,  except  thofe  of  glafs  :  it  makes  a  violent 
effervefcence  with  all  acids,  and  concretes  with  them  into  a  neutral  filt, 
according  to  the  nature  of  the  acid  :  it  can  fcarce   be  employed,  or  con- 

(rt)  Hiji.  Academ,  Roy.  du  Hatnel.    p.  305,  306,  307, 
Vol.  II.  E  e  '  fined 
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'  fined,  on  account  of  its  extreme  volatility  ;  and  is  difficult  to  take  out  of 
'  the  receiver  in  this  folid  form.  A  fixed  fait  remains  at  the  bottom  of  the 
'  retort,  which  cannot  be  fublimed  by  the  ftrongeft  fire. 

'  2.  Or  to  the  fame  flowers  add  three  ounces  of  the  fait  of  tartar,  and 
'  nine  ounces  of  water  ;  mix  them,  and  diflil  into  a  receiver  exaftly  luted  on, 
'  with  various  degrees  of  fire.  A  moifl,  flatulent  vapour  will  prefently  rife, 
'  which  direftly  congeals  on  the  fides  of  the  receiver  into  a  folid  fait,  and 
'  continues  to  do  this  every  moment,  till  the  chief  part  of  this  fait  being  come 
'  over,  it  begins  to  refolve  by  the  rifing  of  a  lefs  volatile  and  more  aqueous 
'  liquor.  Therefore,  change  the  receiver,  and  urge  the  fire  till  the  fait  re- 
'  mains  dry  at  the  bottom,  then  by  well  iliaking  the  former  receiver,  mix 
'  the  fait  with  the  liquor,  till  it  breaks,  and  becomes  almofl:  diflblved ;  then 
'  pour  it  into  a  clean  glafs,  the  mouth  whereof  is  exaftly  fitted  with  a  glafs- 
'  fl:opper.  A  fait  will  fall  to  the  bottom,  and  a  fluid  liquor  float  above, 
'  v/hich  is  a  true  and  fl:rong  volatile,  alcaline  fpirit ;  but  when  no  alcaline 
'  fak  remains  in  a  folid  form  under  the  liquor,  the  fpirit  is  not  rich,  but 
'  aqueous,  and  unfit  for  many  experiments.  At  the  bottom  of  the  retort 
*  there  remains  a  fixed  fait,  exaftly  like  that  in  the  preceding  procels.' 

The  ufe. 
The  fal- ammoniac,  in  this  operation,  is  by  its  own  nature,  and  by  means 
of  fire,  divided  into  two  very  different  faline  parts,  immediately  upon  touch- 
ing fixed  alcali.  The  firfl:  of  thefe  parts  we  fliall  here  confider,  and  the  fe- 
cond  in  the  following  procefs.  The  firft,  therefore,  confl:itutes  an  extreme- 
ly fharp,  alcaline,  fiery,  volatile,  pure  fait,  as  any  that  can  poffibly  be  ob- 
tained by  art,  and  at  the  fame  time  the  moft  fimple  ;  fo  as  to  be  held  for 
the  ftandard  of  volatile  alcali,  under  which  the  other  kinds  may  be  reduced, 
and  accordingly  diftinguiflied.  The  true  alcaline  fpirit  of  fal-ammoniac  is 
therefore  a  water,  impregnated  with  as  much  pure  alcaline  fait,  as  it  can  dif- 
folve,  and  with  this  likewife  all  the  other  alcaline  volatile  fpirits  may  be 
compared  •,  and,  indeed,  all  other  volatile  alcaline  falts  and  fpirits  are 
never  fo  pure  and  genuine  as  thefe,  but  confl:antly  infefted  by  fome  oil, 
which  occafions  them  to  ait  very  differently  -,  but  in  this  property  alfo  fal- 
ammoniac  agrees  Avith  the  fait  of  urine,  as  appears  by  the  ninety-fixth  pro- 
cefs •,  for  the  prefent  fait  and  fpirit  inftantly  make  a  violent  eflfervefcence 
with  all  acids.  If  the  glafs,  containing  either  this  fait  or  fpirit,  ftand  open 
near  another  filled  with  the  ftrong  acid  fpirit  of  nitre,  there  immediately  arifes 
a  confiderable  eftervefcence  in  the  air,  proceeding  from  the  volatile  acid  and 
alcali  meeting  therein.  If  this  fait  be  applied  to  the  warm  fkin,  and  kept 
clofe  to  it  by  a  plaifter,  to  prevent  its  exhaling,  it  prefently  burns  the  part 
with  intolerable  pain,  and  with  a  violent  inflammation  turns  it  to  a  black 
gangrene,  fo  that  there  is  fcarce  a  more  fudden  poifon.  "Whence  it  Ihould 
feem  imprudent  to  diredl  the  ufe  of  thefe  falts  or  fpirits  in  the  way  of  fmell-. 
ing-bottles,  for  fear  of  corroding  and  inflaming  the  olfaftory  nerves,  the 
membrane  that  lines  the  noftrils,  and  the  tender  veficles  of  the  lungs.  Both 
this  fait  and  fpirit  are  tendered  fl:ill  more  fiery  by  fubliming  them  afrefh 
from  pure,  dry,  fixed  alcali. 

PROCESS 
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PROCESS    CVII. 

T!he  jhced  fait  remaining  in  the  preceding  procefs^  examined. 

'  rTpO  the  fait  remaining  at  the  bottom  of  the  retort,  in  the  preceding 
'  X  procefs,  pour  as  much  warm  rain  water  as  may  wholly  diffolve  it, 
'  then  filter  the  liquor,  infpiflate  it,  and  reduce  it  to  cryftals,  till  almofl:  the 

*  whole  quantity  is  thus  prepared  :  by  this  means  there  will  be  obtained  a 

*  fait,  which  in  its  tafte,  its  cubical  cryftals,  and  power  of  diffolving,  re- 

*  fembles  common  fait ;  and  if  put  into  a  covered  crucible,  and  decrepitated, 

*  and  calcined  for  fome  time,  then  difTolved  and  coagulated,  a  pure  fait  will 

*  be  obtained,  which  taken  in  the  quantity  of  a  drachm,  two  hours  before 
'  the  fit  of  an  intermittent  is  expefted,  (the  body  at  the  fame  time  being 

*  kept  warm)  often  cures  the  fever.     Whence  it  is  called  the  febrifuge  fait 

*  of  Sylvius' 

The  life. 

This  is  the  other  faline  and  fixed  part  of  tlie  preceding  procefs,  arifing 
from  a  mixture  of  fixed  alcali  and  fal-ammoniac,  agitated  by  the  fire  ;  it  is 
neither  acid,  nor  alcaline,  but  a  compound  neutral  fait,  tho'  not  ammoniacal, 
but  fixed.  Sal-ammoniac  is  made  from  the  volatile  alcali  of  urine,  the  vola- 
tile vegetable  alcali  of  foot,  and  of  fea-falt ;  fo  that  here  the  fixed  alcali, 
being  ftrongly  attraftive  of  acid,  draws  to  itfelf  the  acid  of  the  fea-falt,  and 
feparates  it  from  the  volatile,  animal  alcali  or  that  of  foot.  Whence  the  acid 
of  the  fait  returns  with  the  fixed  alcali  into  a  fixed  fea-falt ;  and  the  volatile 
alcali  of  the  fal-ammoniac,  now  fet  free  from  its  fixed  fait,  becomes  perfedlly 
volatile,  and  when  coUedted  together,  affords  a  pure  alcali ;  and  when  fatu- 
rated  with  the  acid  fpirit  of  fea-falt,  it  makes  regenerated  fal-ammoniac,  as 
xvill  appear  in  the  hundred  and  forty-feventh  procefs. 

PROCESS     CVIII. 

A  faline  fpirit  produced  by  mixing  the  Jirongefi  volatile  alcaline  fait, 
or  pure  alcaline  fpirit,  with  the  flrongefl  fpirit  of  vinegar. 

*  'Tn  O  a  quantity  of  pure  volatile,  alcaline  fait,  or  fpirit,  contained  in  a 

*  Jl.     large  glafs,  pour  at  feveral  times  a  proportion   of  the  ilrongcft  fpi- 

*  rit  of  vinegar,  fhake  and  mix  them  well  together,  till   no  more  efter- 

*  vefcence  arifes  ;  warm  the  whole,  then  add  more  of  the  fait  or  fpirit,  and 

*  if  now  no  farther  ebullition  appears,  the  point  of  faturation  is  obtained  ; 

*  and  if  the  operation  be  rightly  performed,  the  liquor  prepared  by  this 

*  mixture  of  a  volatile  alcali,  and  acid,  will  be  faline,  tho'  not  eafiiy  redu- 

*  cible  to  a  folid  fait,  but  affording  a  very  penetrating  medicine.' 

E  e  2  The 
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The  uje. 

This  liquor  is  not  only  the  moft  penetrating  of  all  thofe  applied  to  the 
bod}^  but  has  its  eiFedt  without  any  corrofion,  and  at  the  fame  time,  by  its 
prefervative  faline  virtue,  admirably  prevents  the  putrefadtion  of  the  juices ; 
fo  that,  perhaps,  a  more  noble  aperitive,  attenuating,  diaphoretic,  diuretic, 
and  fadoriiic  remedy  is  not  known.  When  externally  applied,  in  the  way- 
of  fomentation,  it  is  highly  difcutient  and  refolvent,  and  eminently  fervice- 
able  in  all  difeafes  of  the  eyes,  where  any  darknefs  appears  in  the  cornea,, 
or  aqueous  humour  of  the  eye,  being  properly  applied  as  a  collyrium.  Per- 
il a  ps,  this  is  the  moll  fubtile  of  all  compound  neutral  falts,  and  may  not 
improperly  be  called  ammoniac. 

PROCESS     CIX. 

'The  ivhite  of  new  laid  eggs  Jhewn   to  be  neitbep  acid,  alcaline,  nor 

Jpirituous. 

'  T3UT  the  whites  of  feveral  eggs,,  carefully  feparated  from  the  yolks, 

*  JL  fhells,  and  films,  into  different  glaffes,  and  to  each  of  them  drop 
'  different  acids  •,  fhake  and  mix  them  •,  no  fign  of  ebullition  will  appear. 
'  Set  thefe  glaffes  afide,  and  in  two  others  put  two  frefh  portions  of  white, 
'  and  intimately  mix  with  one  a  fixed  alcaline  fait ;  and  with  the  other,  a 
'  volatile  alcaline  fait ;  they  will  neither  afford  any  fign  of  effervefcence  : 

*  but  if  half  an  ounce  of  the  white  of  egg  be  contained  in  a  tall  cylindrical 
'  veffel,  along  with  two  drachms  of  the  fpirit  of  nitre ;  and  in  another  vef- 
'  fel,  half  an  ounce  of  white  of  egg,  with  four  drachms  of  oil  of  tartar  per 
'  deliquium,  both  of  them  heated  to  ninety- two  degrees  ;  and  the  white  with 

*  the  alcali  be  once  poured  into  that  with  the  acid,  there  rifes  a  violent 
'  ebullition  and  rarefaction,  tho'  almoft  without  changing  colour  ;  and  when 
'-  the  effervefcence  is   over,  they  immediately  fhrink  into  the  narrow  Ipace 

*  they  poffeffed  before.  But  if  the  recent  white  of  egg  be  diftilled  with  a 
'  fire  of  a  hundred  degrees,  it  affords  only  an  infipid  water,  that  contains 
'  no  inflammable  fpirit.  If  the  white  be  applied  to  the  naked  eye  or  a  naked 
'  nerve,  it  excites  not  the  leaft  fenfation  of  pain  ;  it  has  fcarce  any  fmell,  or 

*  tafte,  and  to  the  touch  appears  vifcous,  and  no  way  piercing.' 

The  life. 

Hence  there  is  no  alcali,  or  acid,  or  a  mixture  of  the  two  contained  in 
recent  white  of  eggs  ;  and  tho'  it  appears  fo  unadlive  a  thing,  yet  it  is  a 
truly  animal  liquor,  that  with  ninety-three  degre.es  of  heat,  in  the  fpace  of 
one  and  twenty  days,  gives  growth  to  the  chick  in  the  egg,  from  a  little 
fpeck,  fcarce  weighing  the  hundredth  part  of  a  grain,  into  a  perfe£t  animal 
body  weighing  an  ounce,  or  more.  Hence  we  kno.w  that  this  liquor  is 
different  trom  all  others  ;  as  by  the  requifite  caufes  there  may  be  produced 
from  it  fibres,  membranes,  veffcls,  vifcera,  mufcles,  bones,  cartilages,  ten- 
dons, ligamicnts,  beaks,  claws,  feathers,  and  all  the  juices  contained  in  the 

veflels  I 
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vefTels  •,  and  yet  this  fluid  is  mild,  fluggifh,  without  acid,  without  alcali, 
without  fpirit,  and  without  any  requifite  for  making  an  efferveicence.  In- 
deed, if  there  was  the  ieaft  effervefcence  therein,  the  egg  would  diredlly  burft. 
Such,  therefore,  is  the  matter  of  the  whole  ftrufture  of  the  chick ;  which 
ihews  us  from  what  a  vifcous  and  inaftive  fubftance,  all  the  folid  and  fluid 
parts  of  its  body  is  formed  :  yet  this  very  matter  is  rendered  unfit  for  pro- 
ducing a  chick  with  a  greater  degree  of  heat.  It  can  fcarce  endure  a  hun- 
dred degrees  to  advantage ;  and  Vvfith  a  much  lefs  heat  it  would  never  produce 
a  chick  ;  for  lefs  than  forty  degrees  will  not  fufiice  for  that  purpofe ;  but 
witli  a  middle  heat,  direfted  betwixt  eighty  and  a  hundred  degrees,  the  won- 
derful vifcofity  of  this  fubfl:ance  is  attenuated,  fo  as  in  great  meafure  to  ex- 
hale thro'  the  lliell,  and  its  two  meiTibranes  -,  whilfl:  the  yolk,  the  fpecks,  and 
nutrimental  bag  remain  behind  :  for  the  yolk  is  the  placenta  of  the  chick, 
and  not  confumed  in  the  nourifliment  thereof.  But  Malpighi  has  fliewn  that 
this  white  is  not  of  the  fame  fluid  nature  throughout,  as  the  ferum  of  the 
blood  is,  whilfl:  flowing  tliro'  the  veflels,  but  a  compound  flirufture  of  nume- 
rous- membranous  bags,  filled  and  extended  with  their  proper  liquor,  almofl: 
in  the  fame  manner  as  we  fee  in  the  vitrious  humour  of  the  eye  :  and  hence 
feem  to  proceed  thofe  waves  concentrical  to  the  little  nutrimental  bag,  by 
means  whereof  the  nutritious  juice  is  gradually  attenuated,  and  ftrained  into- 
th,e  amnion  of  the  chick.. 

PROCESS     ex. 

^he  'white  of  egg  hardened  into  a  folid  mafs,  by  the  heat  of  boiling  'water,. 

*  I . '  I  1 H  E  white  of  an  entire  egg,  being  kept  in  a  warmth  of  eighty 
'  JL  degrees,  foon  lofes  its  tenacity  and  thicknefs,  and  becomes  ^o 
'  fubtile,  as  to  perfpire  at  the  obtufe  end  of  the  egg,  thro'  the  fkins  there 
'  placed,  fo  as  to  deprefs  and  feparate  them  from  the  hollow  part  of  the 
'  fhell  towards  the  yolk,  and  thus  leave  a  confiderable  cavity.  The  re- 
'  maining  part  of  the  white  is  dillolved,  becomes  thin  and  ichorous,  and  no 
'  longer  hardens  with  the  heat  of  boiling  water,  but  becomes  fetid,  putrid^ 
••  highly  fliarp,  and  deftruftive  to  the  vital  ftruilure  of  the  chick.  2.  The 
'  recent  white,  being  put  into  water,  heated  to  a  hundred  and  fifty  degrees, 
'  lofes  its  tranfparency,  becomes  white,  opake,  and  hardens  into  a  denfe 
'•  mafs,  that  may  be  cut  with  the  knife ;  and  if  a  little  of  this  white  be 
*■•  dropped  into  boiling  water,   contained  in  'a   glafs  urinal,  it  is  prefently 

*  coagulated,  amidft  the  motion  of  the  boiling  water.  In  like  manner,  a 
'  whole  egg  is  alfo  coagulated.  Whence  it  appears,  that  this  coagulation  does 
V  not  happen  thro'  a  lofs  of  the  fluid  parts  difllpated  by  the  heat,  but  by 
*■  the  true  aftion  of  the  fire  applied  in  fuch  a  degree  ;  becaufc  this  happens 
'  even  in  the'midfl:  of  water  1,  and  if  fome  of  the  white  were  to  be^  mixed  in 
'  with  cold  water  •,  it  would,  immediately  come  together,  and  feparate  from 
'  the  water,  upon  boiling.     3.  When  the  white  is  boiled  hard  in  a  whole 

*  egg,  then  taken  from  the  fliell,  and  feparated  from  the  flcins,  the  fpeck,  the 

'-  yolkj, 
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'  yolk,  and  the  matrimental  bag,  and  put  into  a  glazed  difh,  it  gradually 
'  begins,  as  it  were,  to  fweat,  and  to  refolve  into  a  fubtile  fluid,  which 
'  appears  aqueous,  yet  is  a  very  penetrating  menflruum  tliat  excellently 
'  dilTolves  myrrh,  and  other  bodies  hard  of  folution. 

The  ufe. 

This  experiment  fhews  us  the  heat  required  in  that  matter  whereof  all 
the  parts  of  an  animal  may  foon  be  formed ;  and  we  fee  that  it  diflblves 
with  one  certain  degree  of  heat,  but  coagulates  with  a  greater  :  and  again, 
that  a  lefs  diflblves  it  after  coagulation.  The  whole,  therefore,  is  owing  to 
a  determined  degree  of  heat,  without  which  nothing  can  here  proceed  well. 
And  it  will  again  appear,  under  the  hundred  and  twelfth  procefs,  that  a 
greater  heat  than  of  two  hundred  and  twenty-four  degrees  will  diffolve  and 
attenuate  what  was  coagulated  by  a  heat  of  two  hundi-ed  and  twelve  degrees. 
Hence,  therefore,  we  are  admonifhed  to  pronounce  with  caution,  concerning 
the  diflblving  and  coagulating  power  of  heat,  with  relpect  to  the  nutrimen- 
tal  juices  of  animal  bodies ;  or  as  to  that  heat,  which  may  thin  them,  pu- 
ftrefy,  infpiffate,  or  refolve  them  into  their  parts. 

PROCESS     CXI. 

The  white  of  eggs  exammed  with  alcohol. 

'  T3^T  *^^^  joVk  of  an  egg  Into  a  glafs,  and  gently  pour  thereto  a  quan- 

'  XT^  tity  of  alcohol,  fo  that  it  may  run  down  the  fides  of  the  velTel  to 

'  come  at  the  white  •,  this  fliould  purpofely  be  done  to  fhew  that  the  fur- 

'  face  thereof  immediately  coagulates  upon    touching  the  alcohol,  whilfl 

'  the  lower  part  ftill  remains  fluid  and  tranfparent.     Then  the  two  being 

'  gently  fliook  together,  it  will  appear,  that  wherever  the  alcohol  touches 

'  the  white,  the  white  will  there  be  coagulated  -,  and  when  they  are  entirely 

'  mixed  together,  the  whole  white  will  thus  be  concreted.     If  the  alcohol 

'  be  previoufly  heated,  the  efftd:  will  the  fooner  be  obtained,  as  alfo  the 

'  more  brifkly  they  are  mixed  together ;  for  heat  and  motion  increafe  this 

'  coagulation.' 

The  ufe. 

Hence  again,  it  appears,  that  pure,  inflammable,  vegetable  fpirits  will 
immediately  coagulate  the  nutrimental  matter  of  the  chick,  and  inftantly 
render  it  unfit  to  perform  its  offices.  This  addition  of  alcohol,  however, 
prevents  the  white  from  putrefying  ;  and  hence  we  lee  how  greatly  the  nu- 
trimental matter  of  animals  tends  to  coagulation  ;  and  what  imexpefted 
properties  may  attend  too  great  a  purification  of  certain  things.  Wine  will 
mix  with  the  white  of  egg ;  but  the  alcohol,  affbrded  by  wine,  coagulates 
therewith,  tho'  not  if  largely  diluted  with  water. 

PROCESS 
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PROCESS    CXII. 

^he  recetit  white  of  eggs  analyjed  by  dijlillatlon. 

OIL  whole  eggs  in  water  till  they  become  hard,  then  feparate 
their  whites,  and  chop  them  fmall ;  put  them  into  a  glafs-body 
fitted  with  a  proper  head  and  receiver,  fet  the  whole  body  in  a  water-bath, 
and  work  with  fucceffive  degrees  of  fire,  fo  as  at  length  to  make  the  water 
boil  flrongly ;  there  appear  no  veins,  like  thofe  of  Ipirits,  but  only  a 
fimple  water  like  dewy  drops,  and  of  this  there  is  an  incredible  quantity, 
even  above  nine  tenths.  Continue  working  thus  till  no  more  liquor  will 
rife  with  the  heat  of  boiling  water  •,  the  liquor,  fo  obtained,  manifefls  no 
fign  of  oil,  fait,  or  fpirit ;  it  is  pellucid  and  infipid,  excepting  that  it  proves 
fomewhat  bitter  towards  the  end ;  it  is  almoil  fcentlefs,  only  a  little  em- 
pyreumatical  at  lafl :  however  examined,  it  affords  no  figns  of  its  being 
either  alcaline  or  acid :  I  have  collefled  feveral  pints  of  this  water.  There 
remains  at  the  bottom  of  the  body  a  very  little  quantity  of  matter,  in  pro- 
portion to  the  former  ;  being  only  fome  little  fragments  flirunk  to  a  very 
fmall  compafs.  Thefe  are  of  a  very  yellow  colour,  efpecially  where  they 
touched  the  glafs,  and  yet  tranfparent  almoft  like  coloured  glafs.  When 
they  are  taken  out,  they  prove  light,  hard,  perfe6lly  brittle,  and  fnap  with 
noife  i  they  fmell  fomewhat  empyreumatical,  and  tafte  a  little  bitter,  on 
account  of  the  fire ;  but  are  neither  acid  nor  alcaline  :  and  this  is  the  firft 
analyfis. 

'  2.  Put  thefe  remaining  fragments  into  a  glafs  retort,  fo  that  two  thirds 
thereof  may  remain  empty  ;  fet  the  retort  in  a  fand-furnace,  lute  on  a  ca- 
pacious receiver,  lute  the  jun6ture,  and  diflii  with  degrees  of  fire,  ending 
with  the  fire  of  fupprefTion.  There  rifes  an  oily  fpirit,  that  runs  with 
veins,  and  at  the  fame  time  a  volatile  fait  fticks,  in  a  folid  form,  to  all  the 
fides  of  the  receiver  :  the  quantity  of  this  fait  is  large  in  proportion  to  the 
dry  fragments,  but  fmall  in  proportion  to  the  original  white.  At  laft 
there  afcends  a  black,  grofs,  and  pitchy  oil,  befides  the  lighter  gold-colour'd 
one,  mixed  with  the  former  matters  ',  when  this  is  brought  over  with 
the  utmoft  force  of  fire,  the  earth  remaining  in  the  bottom,  clofely  united 
with  its  highly  tenacious  oil,  rarifies  and  fv/ells  up  to  the  neck  of  the  re- 
tort ;  and  if  the  retort  were  too  full,  often  comes  into  the  neck,  blocks  it 
up,  and  fometimes  burfbs  it  in  a  dangerous  manner.  The  operation  muffc 
be  continued  till  nothing  more  comes  over.  The  firft  fpirit  is  oily,  and 
in  every  refped);  ftrongly  alcaline  ;  as  appears  by  the  violent  efFervefcence 
it  makes  with  acids  :  it  refolves  by  reftification  into  a  volatile,  alcaline  fait 
and  oil,  and  a  fetid,  indolent  water.  The  laft  oil  is  fharp,  cauftic,  and 
highly  fetid ;  the  black  earth,  remaining  in  the  retort,  is  fliining,  light, 
porous,  and  brittle,  being  alfo  empyreumatic  and  bitter,  on  account  of 
the  laft  oil ;  if  it  be  burnt  in  an  open  fire,  it  affords  a  little  v/hite,  infipid, 
inodorous  fixed  earth,  that  makes  a  very  fine  powder,  but  yields  fcarce  any 
fait  by  elixation.' 
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'The  ufe. 
The  white  of  eggs,  therefore,  copioufly  abounds  with  water,  but  contains 
no  alcah,  that  can  be  raifed  with  two  hundred  and  twelve  degrees  of  heat ; 
fo  that  the  matter,  which  with  a  ftronger  fire  turns  into  volatile  alcali,  is  not 
by  this  lefs  degree  difpofed  either  to  volatility,  or  an  alcaline  nature,  and 
therefore  contains  no  volatile  fait  -,  becaufe  we  call  that  volatile  fait  in  che- 
niiflry,  which  is  more  volatile  than  water,  and  rifes  with  a  much  lefs  degree 
of  heat.  It  contains  no  inflammable  fpirit,  v;hich  can  be  raifed  by  the 
heat  of  boiling  water  ;  it  contains  no  oil  which  can  be  feparated  by  this 
degree  of  heat.  Even  the  remainder,  when  the  water  is  feparated,  is  ftill 
fo  little  changed  by  fo  great  a  force  of  fire,  as  to  manifeft  no  fait ; 
whence  with  fuch  a  heat,  the  fluid  part  being  driven  off,  it  fpontaneoufly 
acquires  the  form  of  brittle  glafs.  Hence  we  underftand,  that  the  volatile 
fait  obtained  from  the  white  of  egg,  is  not  a  natural,  but  created  fubftance ; 
for  after  this  volatile  fait  is  feparated  from  the  remaining  matter,  by  the  fire, 
it  is  volatile  with  fixty  degrees  of  heat ;  tho'  it  could  not  be  obtained  before 
therefrom,  by  three  hundred.  Whence  this  volatility  is  not  natural  to  the 
fait  of  the  white,  but  produced  by  the  fire  :  and  the  fame  feems  true  of  its 
alcaline  difpofition.  Hence  alfo  we  learn,  that  the  oil  adheres  tenacioufly 
to  the  more  fixed  part  of  the  white  •,  that  the  water  is  eafily  feparated 
from  it ;  but  that  the  animal  coal  will  never  let  go  its  oil  in  a  clofe  vef- 
fel,  or  without  the  afTiflance  of  the  open  air.  Thefe  are  the  notions  we 
ought  to  have  concerning  the  white  of  eggs,  from  whence  all  things  after- 
wards proceed.  Certainly  thefe  particulars  are  very  different  from  what  is 
ufually  delivered  of  the  chemical  principles  drawn  from  animal  fubjefts. 
But  what  idea  we  fhould  form  of  the  faline  matter  pre-exifling  in  the  white 
of  the  egg,  before  it  is  committed  to  diflillation,  I  know  not ;  as  being  no 
way  manifeft  to  the  fenfes.  Thus  much  we  are  fure  of,  that  from  this  in- 
dolent, infipid,  and  tenacious  matter,  the  a£tion  of  the  fire  alone  may  foon 
produce  fliarp,  fiery  and  cauftic  matters,  both  faline,  alcaline,  and  oily.  But 
upon  mixing  all  thefe  together  again,  they  will  not  recompofe  the  fame  mild 
and  vilcous  matter :  and  the  natural  heat,  without  a  previous  putrefaction, 
does  not  generate  alcali  in  the  body. 

PROCESS     CXIII. 

Recejif  ivhite  of  eggs  putrefied. 

IF  found  eggs,  or  their  whites,  be  kept  in  feventy  degrees  of  heat,  or 
more,  they  in  a  few  days  begin  to  refolve,  grow  thin,  fetid,  and 
putrefy  :  as  alfo,  if  the  eggs  are  whole,  to  grow  empty  at  their  obtufe 
end  ;  and  if  now  boiled  in  water,  they  do  not  grow  hard,  but  remain 
fluid  ;  and  this  change  happens  much  fooner  in  eggs  laid  with,  than  with- 
out the  afTiflance  of  the  cock  :  in  the  latter  kind,  the  greateft  part  of  the 
corrupted  moifture  would  exhale ;  whence  the  whole  fhell  is  at  length 
almoft  filled  only  with  wind  or  air.     If  an  egg,  or  the  white,  be  kept  longer 

'  in 
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'  in  this  degree  of  heat,  at  length  almoft  all  its  parts  will  ftrangely  putrefy,  . 

'  turn  aicaline,  make  an  effervefcence  with  acids,  afford  an  alcaline  fpirit, 

'  and  an  alcaline  fak  for  the  firft  thing  in  diftillation,  perfectly  like  putre- 

'  fied  urine,  as  we  faw  in  the  hundredth  procefs.     But  the  white,  thus  pu- 

'  trefied,  becomes  almoft  totally  volatile  in   the  open   air,  and  exhales   as 

'  it  putrefies-;  leaving  at  length  fcarce  any  thing  more  than  a  few  thin  fkins 

'  behind  :  but  no  acid  is  ever  here  produced. 

'The  life. 

A  fmall  quantity  of  an  egg,  putrefied  till  it  acquires  this  -alcaline  nature, 
has  ftrange  effe£ls,  if  received  into  an  healthy  body  ;  as  there  creating  reach- 
ings,  vomiting,  anxiety,  fliivering,  a  ioofenefs,  gripings,  heat,  inflammation 
of  the  bile,  a  fever,  and  thirft.  And  merely  by  its  putrid  exhalation  it 
occafions  fhiverings,  teachings,  and  dizzineis  •,  and  ftrangely  difiblves  down 
the  juices  of  the  body,  lii-te  a  peftiiential  poifon.  And  this,  we  fee,  is  the 
nature  of  that  matter  which  is  immediately  changeable  into  the  form  and 
fubftance  of  all  the  parts  of  an  animal  body  :  reft,  and  fuch  a  degree  of  heat 
produce  thefe  alterations.  And  hence  we  fee  the  fpontaneous  tendency  of 
this  matter  to  corruption  and  change  -,  yet  what  feems  highly  wonderful,  a 
prolific  egg  kept  in  a  ftove-room,  heated  to  ninety-two  degrees,  diftributes 
the  parts,  fo  attenuated  and  altered  by  that  heat,  in  nouriiliing,  augment- 
ing, and  perfedling  the  chick,  in  one  and  twenty  days  ;  and  yet  this  chick 
contains  nothing  alcaline,  fetid,  or  putrid.  Phyficians  may  here  obferve  a 
wonderful  change  of  things  by  fuch  a  heat,  and  reft  •,  what  v/as  thick  be- 
comes thin  ;  what  was  tenacious  refolves  ;  what  was  inodorous  becomes  fetid  ; 
what  was  infipid  becomes  naufeous,  and  of  an  abominably  corrupted  tafte  ; 
what  was  mild  becomes  cauftic ;  what  was  neutval  becomes  alcaline  ■,  and  the 
fweet  latent  oil  becomes  highly  putrefied  and  loathfome.  Let  thefe  particu- 
lars be  compared  with  thofe  obferved  by  Malpighi,  in  his  treatife  de  ovo  in- 
cubato,  and  they  will  be  found  furprifing.  I  have  endeavoured  to  perform 
thefe  experiments  chiefly  upon  the  white  of  eggs,  feparated  from  the  other 
parts,  becaufe  the  white  is  the  only  matter  deftined  to  feed  the  chick ;  the 
reft  only  ferving  to  change  this,  and  diftribute  it  for  the  perfefting  of  the 
chick. 

PROCESS     CXIV. 

Recent  j'erum  of  human  blood,  JJjewn  to  be  neither  acid  nor  alcaline. 

HEN  blood  is  drawn  from  a  wide  orifice,  made  in  the  vein  of 
an  healthy  perfon,  before  eating  in  the  morning,  into  a  clean  vef- 
fel,  and  fuflered  direilly  to  reft,  it  foon  feparates  into  two  parts,  viz.  a 
folid  concreted  cake,  and  a  yellow  thin  liquid  ferum,  which  continually 
increafes  upon  the  fame  mafs,  if  fuffered  to  reft  long.  Separate  this  fe- 
rum as  carefully  as  poflible  from  all  the  red  part,  and  put  it  into  a  clean 
veffel.  It  the  ftrongeft  vinegar  be  added  to  one  portion  hereof,  no  effer- 
vefcence arifes  ;  add  fpirit  of  fait  to  a  fecond,  fpirit  of  nitre  to  a  third,  and 
Vol.  II.  F  f  '  oil 
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'  oil  of  vitriol  to  a  fourth  •,  and  in  none  of  thefe  cafes  will  any  figns  of 
'  efferveicence  appear. 

'  2.  In  two  other  veffels  put  two  portions  of  the  fame  ferum,  and  with 
'  one  of  them  mix  fixed  alcali,  with  the  other  the  volatile  kind,  and 
'  thus  alfo  they  make  no  conflift,  nor  give  any  fign  of  a  faline  effervefcence. 

'  3.  If  now  the  ferum,  mixed  with  fixed  alcali,  be  poured  to  that  mixed 
'  with  fpirit  of  fait,  a  violent  efi^ervefcence  prefently  arifes,  lb  as  to  make 
'  the  v/hole  pofi"efs  above  ten  times  the  fpace  it  occupied  before ;  thus  oc- 
'  cafioning  a  much  greater  ebullition  than  that  of  milk  over  the  fire,  and 
'  this  even  in  the  cold. 

'  4.  This  ferum  has  a  mild  but  latent  faline  tafle,  an  ungrateful  odour, 
'  but  no  way  fharp  or  brifk  •,  if  a  drop  of  it  be  let  fall  warm  into  the  eye,  it 
'  gives  no  pain,  but  is  reckoned  an  immediate  alTwager  in  inflammations  and 
'  wounds  of  the  eyes ;  and  when  applied  to  the  nerves,  laid  bare  by  wounds 
'  or  ulcers,  it  is  fcarce  felt.' 

The  ufe. 

I .  I  have  frequently  oblerved  the  blood  of  healthy  perfons,  as  it  has  run 
from  the  vein  in  bleeding,  flatted  from  the  arteries  in  wounds,  flowing 
from  the  nofe  in  htemorrhages,  coughed  up  from  the  lungs  upon  the  burfting 
of  an  artery  •,  and  again  in  dogs,  Iheep,  oxen,  and  other  creatures,  upon  being 
wounded  or  killed.  I  have  alfo  obferved  the  blood  rufhing  violently  from 
the  veins  of  perlbns  that  were  blooded  in  burning  fevers,  phrenfies,  or  the  like-, 
but  upon  examining  it  carefully,  at  the  very  inftant  it  was  received  into  a 
veflel,  from  the  living  body,  I  never  found  the  leaft  fign  ot  any  ebullitiori,, 
eflfervefcence,  fermentation,  inteftine  motion,  or  rarefa<5tion  ;  tho'  it  was  a 
little  before  violently  agitated  by  fo  rapid  a  motion  in  the  vefTels  of  the 
body.  Upon  making  thefe  experiments,  with  care,  fome  years  agp,  I  at 
length  changed  the  opinion  I  had  imbibed  from  the  reading  of  chemical 
books,  efpecially  thofe  of  Sylvius  ;  for  I  certainly  found  that  the  fenfes 
could  not  difcover  any  acid  or  alcaline  principles  in  the  blood,  fo  as  that 
thefe  fhould  be  able  to  produce  vifible  eflfefts  upon  their  mixture  •,  fuch 
as  ebullitions,  effervefcences,  fermentation,  inteftine  motions,  or  rarefa<5lions ; 
and  hence  concluded  that  they  are  not  in  the  body  ;  becaufe,  otherwife,  they 
muft  appear  at  the  inftant  the  blood  is  difcharged.  If  it  be  faid  they  are 
there,  but  in  fo  mild  and  gentle  a  manner  as  not  to  appear,  I  only  afk  how 
this  can  be  proved.  Certainly,  thus  much  is  plain,  that  if  thefe  oppofite 
chemical  falts  do  refide  in  the  blood  after  fuch  an  indolent  manner,  they 
muft  be  fo  weak  as  to  produce  no  fenfible  effeft,  and  theretore  it  is  not  fate 
to  explain  any  fenfible  efi'eft  by  fuppofing  them. 

2.  The  blood  of  a  healthy  perfon,  left  to  itfelf,  may  be  rather  efteemed  a 
folid  than  a  fluid  ;  and  yet  the  folid  thence  produced  again  fpontaneoufly 
refolves  into  a  liquid  :  this  is  a  ftrange  thing  but  certain.  If  drawn  upon 
an  empty  ftomach,  it  feparates  fpontaneoufly,  not  as  milk  into  cream,  and 
a  more  wheyilh  part,  but  into  a  concreted  mafs,  and  a  liquor :  the  liquor  of 
itfelf  is  yellow,  and  the  red  concreted  mafs  purple,  where  it  touches  the 
air,  but  black  in  the  middle  of  the  mafs,  where  the  air  cannot  penetrate ; 

but 
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but  it  gradually  lofes  its  rednefs  in  the  air,  and  grows  yellow,  like  the  fe- 
rum.  There  is  no  acid  nor  alcali  found  either  in  the  ferum,  or  any  other 
part,  tliat  when  mixed  with  its  fuppol'ed  oppofite  Ihews  any  figns  of  effer- 
vefcence ;  but  they  reft  as  quietly  together  in  this  refpeft,  as  water  does  with 
water. 

3.  Hence  it  appears  the  difpofition  of  the  human  blood  is  fuch,  that 
if  acid  and  alcaline  falts  were  at  once  to  meet  in  it,  they  would  inftantly 
caufe  fuch  an  expanfion,  that  the  rarified  mafs  would  fwell  into  at  leaft  ten 
times  its  former  fpace,  and  immediately  after  this  fudden  expanfion  ceafed, 
fall  down  again,  and  return  to  the  former  bulk  :  which  is  an  operation  ab- 
folutely  repugnant  to  the  nature  of  the  body,  and  the  uniform  continuance 
of  health  and  life. 

4.  This  ferum  contains  all  the  matter  which  circulates  thro'  the  veffels  of 
tiie  body,  except  the  red  part,  and  therefore  holds  whatever  afterwards  ar- 
rives at  any  veflel,  whether  great  or  fmall ;  that  is,  contains  the  nutrimental 
matter  for  fupplying  all  the  parts  requiring  growth,  or  repair  ;  and  confe- 
quently,  the  matter  of  the  whole  body,  both  folid  and  fluid.  Hence  ap- 
pears the  excellent  ufe  of  this  experiment  in  all  cafes  relating  to  the  body  ; 
and  thus  we  hope,  that  chemiftry  may  reftify  thofe  errors  wherewith  it  had 
infefted  phyfic  and  philofophy.  This  ferum  is  mild,  indolent,  and  forms  all 
the  parts  of  the  body,  exaftly  like  the  white  of  eggs  •,  for  as  all  the  parts  of 
a  chick  proceed  from  the  white  of  the  egg,  fo  do  all  the  parts  of  the  human 
body  proceed  from  the  ferum. 

PROCESS      CXV. 

The  ferum  of  the  blood  putrefied  by  digefion. 

'  T  F  the  ferum  of  the  blood  be  fet  in  a  tall  open  glafs,  with  a  heat  of 

'  X    feventy  degrees,  it  will  foon  begin  to  grow  thin,  and  continue  to  do 

'  fo  every  hour,  fo  as  in  three  or  four  days  to  become  liquid,  and  fanious, 

'  fetid  and  cadaverous  ;  and  inftead  of  the  infipid  and  almoft  fcentlefs  thing 

'  it  was,  to  acquire  a  rancid,  iharp,  and  abominably  corrupt  tafte  and  fmell. 

'  And  if  kept  thus  a  few  days  longer,  it  becomes  alcaline,   putrid,   intolera- 

'  ble  to  the  fenfes,  and  manitefts  an  acquired  alcaline  nature,  by  making 

'  an  effervefcence  with  acids.     If  it  be  now  dilHlled,  it  aflxjrds  a  volatile, 

'  alcaline  fait  for  the  firft  thing,  exadlly  as  the  white  of  eggs  treated  in  the 

*  fame  manner,  according  to  the  hundred  and  thirteenth  procefs.' 

The  ufe. 
The  ferum,  therefore,  as  examined  by  the  fenfes,  grows  fpontaneoufly 
thinner  by  reft,  and  a  determinate  heat  ;  and,  therefore,  when  llagnating  in 
the  obftrufted  vefTels  of  an  unhealthy  perfon,  it  often  fpontaneoufly  refolvcs 
with  a  gentle  warmth  and  time,  fo  as  to  open  the  parts  that  were  before 
obftrudted.  Hence  in  acute  inflammatory  diftempers,  if  the  heat  of  the 
body  be  reduced  to  mediocrity,  the  fluids,  that  were  coagulated,  may  be  ren- 
dered fluid  again,  in  a  certain  number  of  days,  as  we  often  find  in  the  prac- 

F  f  2  tice 
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t'lce  of  phyfic.  The  ferum  never  turns  acid  by  the  change  it  undergoes, 
in  this  experiment,  whatever  fome  eminent  artifts  may  have  wrote  to  the 
contrary,  but  always  putrefies  without  fufFering  any  other  change  :  no  figns 
of  fermentation  here  ever  appear,  even  tho'  all  the  means  for  promoting  it 
were  ufed,  but  only  a  determinate  putrefaftion.  It  is  true,  that  putrefied- 
bodies  rarify  and  produce  ela.ftic  fugitive  air,  but  not  the  fermenting  fpiri- 
tuous  kind.  Neither  are  inflammable  fpirits  generated  in  this  putrefaftion,. 
:is  by  fermentation,  but  others  of  a  putrid  volatile  kind,  tho'  indeed  inflam- 
mable ;  for  the  fseces  detained  in  a  jakes  that  has  no  vent,  lb  as  to  be  ftrong- 
iy  comprefled,  conceive  a  violent  inteftine  motion,  and  difcharge  very  fetid. 
exhalations,  which  have  catched  flame  upon  the  approach  of  a  candle.  And 
hence  it  fometimes  happens  that  heat  and  rarifaftion  are  excited  in  the  hu- 
man carcafs ;  but  this  is  chiefly  about  the-  abdomen,  and  not  very  great.  And 
hence  phyficians  may  learn  how  the  juices  of  the  body  will  fpontaneoufly 
degenerate,  when  extravafated,  or  obftrudfed.  Laftly,  this  putrefadtion  is 
hindered  by  means  of  acid,  compound-faline,  and  fpirituous  liquors. 

PROCESS     CXVI. 

iJje  ferum  of  the  blood  coagulated  in  boiling  water. 

E  T  fcrum  fall  into  boiling  water  ;  it  prefently  turns  white,  and  ap- 
pears coagulated  therein  :  in.  which  refpeft  it  again  agrees  with  the 
'  white  of  egg,  as  in  the  hundred  and  tenth  procefs  ;  tho'  the  white  of  egg; 
'  coagulates  ftronger  in  the  water  than  the  ferum^. 

f.he  life. 
Hence  we  fee  the  efi'eft  of  heat  upon  the  ferum  of  the  blood  •,  and  the 
adtion  of  boiling  water  upon  the  juices  of  the  body,  when  it  comes  in 
contaft  with  the  live  parts,  fo  as  to  fcald  them  :  and  hence  alfo  it  appears 
that  neither  the  faline  nor  oily  part  of  the  blood  is.  rendered  volatile  by 
diis  heat. 

PROCESS     CXVII. 

The  ferum  of  the  blood  coagulated  with  a  dry  heat.- 

^U  T  ferum  into  a  clean  veflTel,  and  gradually  heat  it  over  the  fire  ;  when 
it  begins  to  fume,^  the  part  that  touches  the  veflel  begins  to  turn 
'  opake,  white,  and  to  coagulate,  till  in  a  fliort  time  the  v/hole  ferum  (but 
'  the  middle  part  on  the  top  laft)  concretes  into  a  whiie,  tenacious, 
'  opake,  horny  m.atter,  waved  on  the  middle,  at  the  top  entirely  folid,  of 
"■  a  mild  tafte,  like  the  boiled  white  of  egg,  and  almoft  fcentlefs.  This 
'  mafs,  being  kept  in  the  open  air,  by  degrees  fweats  out  a  thin  aqueous 
'  liquor,  exadlly  after  the  manner  of  boiled  white  of  egg ;  but  if  this  coa- 
'  guiation  be  properly  made  with  a  moderate  fire,  or  vv'ith  a  degree  of  heat 
'  barely  requifite  for  that  purpofe,  it  concretes  without  any  empyreuma, 

'  without 
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*  without  feparating  any  fait,  or  manifefting  any  fign  of  being  alcaline  ;  and 
'  when  thus  coagulated,  it  can  fcarce  be  refolved  by  any  other  means.' 

the  life. 
Hence  it  appears  that  all  the  fluids  of  the  body  may  be  coagulated  or  con- 
creted into  mafles,  not  capable  of  pafllng  the  veflels,  with  a  certain  degree 
of  heat,  not  much  greater  than  a  hundred  degrees  ;  and  therefore  that  the 
body  cannot  endure  a  degree  of  heat,  tho'  but  a  little  greater,  whether  from 
an  external  or  internal  caufe,  without  a  ftoppage  ot  the  circulating  fluids, 
and  the  death  of  the  perfon  :  the  defedl  firft  appearing  in  the  brain  and' 
lungs,  the  actions  whereof  are  thus  prevented.  And  hence  we  underftand, 
that  the  heat  which  coagulates  the  juices  may  prove  mortal,  long  before  the 
falts  and  oils  become  alcaline,  putrid,  and  volatile,  by  the  fame  means.  Hence 
the  little  mercurial  thermometers  made  by  Fahrenheit  are  extremely  ufeful  in 
all  thefe  cafes  -,  and  hence  juft  prognoftics  may  be  made  from  the  degree  of 
heat  in  acute  difeafes. 

PROCESS     CXVIII. 

'The  feruni  of  the  blood  coagulated  with  alcohol. 

'•  ''  I  ^O  a  quantity  of  lerum,  contained  in  a  clean  vefl^el,  pour  a  little  pure 
'  Jl  and  cold  alcohol,  and  the  ferum  will  immediately  grow  thick, 
'  white,  and  opake,  v/here  the  alcohol  touches  it  -,  and  when  the  two  are 
'  fhook  together,  all  the  fame  phenomena  happen,  and  the  whole  is  coagu- 
'  lated  as  in  ths  v/hite  of  eggs,  though  not  fo  ftrongly,  but  in  pieces. 
'  When  the  alcohol  is  poured  on  very  hot,  and  fliook  v/ith  the  ferum,  the 
'  coagulation  proves  much  ftronger.  '  The  alcohol,  thus  poured  on  and  coa- 
'  gulating,  preferves  the  ferum  from  corrupting  afterwards  •,  fo  that  it  may 
*-  now  be  preferved,  for  years,   unchanged.' 

The  ufe. 

1.  Hence  we  find  a  new  agree m^ent  between  the  ferum  of  the  blood,  and 
the  white  of  eggs,  in  refpeft  of  their  coagulating  with  alcohol.  The  reafon 
why  the  ferum  does  not  here  coagulate  into  fuch  a  denfe  mafs  as  the  white 
of  eggs,  feems  owing  to  the  greater  folidity  of  the  white  of  the  egg,  which  is 
entirely  deftined  to  nourifli  the  chick  contained  in  the  fhell  ;  and  is  neither 
in  the  leaft  corrupted,  nor  fo  thin  as  ferum,  which  retains  fome  mucous 
part  of  the  blood,   and  much  water. 

2.  But  alcohol  diluted  with  water  does  not  thus  condenfe  the  ferum,  nor 
the  white  of  eggs  -,  and  hence  v/e  may  underfland  the  eff^efts  of  pure  alco- 
hol upon  the  blood,  which  it  condenfes  like  fire,  and  preferves  from  all 
fpontaneous  putrefecrion  ■,  and  in  both  thefe  refpefts  it.  becomes  an  immediate 
ftyptic  ;  at  the  fam.e  time  preventing  pturefailion,  and  occafioning  a  thin  in- 
deed, but  very  folid  efcar.  For  if  pledgets  be  dip'd  in  pure  alcohol  made  hot, 
and  applied  to  a  bleeding  wound,  if  it  be  clofely  comprefled  upon  the  part, 
and  covered  with  a  piece  of  bladder,  lightly  befmeared  with  oil,  and  kept 
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on  with  a  proper  bandage,  the  hsenriorrhage  prefently  ceafes  ;  and  the  whole 
dreffing  may  continue  unremoved-for  three  days,  in  which  time  the  velTels' 
are  ufually  clofed,  and  ftrangely  contrafted  and  confolidated  by  means  of 
the  alcohol.  This  liquor  alfo  coagulates  the  groffer  juices  of  the  body  like 
fire,  and  contracts  the  fibrous  parts,  rendring  them  hard  and  dry,  and  pre- 
ferves  both  from  fpontaneous  putrefadlion,  as  Dr.  CabelUau  has  fhewn,  by 
an  extraordinaiy  example,  in  a  leg  that  was  mortified,  but  by  means  of 
fpirit  of  turpentine,  and  the  alcoholized  fpirit  of  juniper,  kept  without 
amputation,  fo  as  not  to  putrefy  farther  for  fix  months  («).  But  the  parts- 
of  the  body,  confifting  of  fmall  veffels,  foon  grow  hard,  together  with  their 
juices,  in  alcohol  -,  whence  it  is  no  wonder  that  the  perfons,  who  ufe  inflam- 
mable fpirits  too  freely,  are  fubjeft  to  fuch  violent  diforders  of  the  nerves 
and  concretions  in  the  blood. 


PROCESS     CXIX. 

T^he  analyfis  of  the  blood  by  dijlillatkn. 

'"I  "^  A K E  the  blood  of  healthy  perfons,  drawn  from  the  arm  by  way 
X  of  prevention,  in  a  plethoric  habit  ;  put  it  into  a  glafs  body,  fo 
as  to  fill  only  one  third  thereof ;  lute  on  a  glafs  head,  fit  on  a  receiver, 
and  work,  in  a  bath-heat,  with  a  fire  of  a  hundred  and  fifty  degrees.  There 
will  thus  rife  into  the  alembic-head,  dewy  fcattered  drops  like  pure  water, 
without  any  fign  of  a  fat  fpirit.  Continue  to  work  fo  long  as  any  moif- 
ture  comes  over  tolerably  quick,  with  this  degree  of  fire,  and  preferve  this 
apart ;  it  will  have  the  gravity,  the  colour,  and  fluidity  of  water,  and  be 
almofl:  without  fmell  and  tafte  ;  it  makes  no  effervefcence  with  any  acid 
or  alcali,  but  quietly  mixes  with  them  both  :  it  manifefbs  nothing  faline 
or  oily  -,  when  dropped  into  the  eye  it  does  not  prove  at  all  fharp  ;  and 
quenches  flame  when  thrown  thereon  :  whence  it  is  almofl:  water. 
'  2.  Now  raife  the  fire,  fo  as  to  make  the  water  of  the  bath  boil,  and  a 
like  aqueous  volatile  liquor  comes  over  •,  continue  diftillingwith  this  heat, 
till  no  more  rifes  -,  which  requires  a  confiderable  time,  becaufe  towards  the 
lafl,  when  the  mafs  begins  to  dry,  the  liquor  rifes  with  difficulty.  This 
fecond  liquor,  is  in  every  refpeft,  exceedingly  like  the  firft,  fo  that  all  the 
experiments  above  related  hold  true  thereof,  v/ithout  any  difference  :  which 
is  a  thing  I  recommend  to  be  carefully  obferved  and  remembred.  Thefe 
two  liquors  make  almoft  feven  eighths  of  the  blood  employed. 
'  3.  The  glafs-body  being  now  broke,  and  the  remaining  mafs  taken  out 
and  examined,  does  not  by  any  experiment  feem  alcaline,  acid,  or  fharp, 
but  unaclive,  and  fomewhat  empyreumatical  ;  and  if  kept  in  a  dry  place, 
included  in  a  wooden  unpainted  box,  it  may  long  be  preferved  without 
change  ;  or  it  may  be  reduced  to  powder,  and  thus  preferved,  as  apothe- 
caries do  by  goats  blood. 


(«)  See  Epheni.  Ger?n.  Dec.  III.  p,  495. 
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*  4.  This  mafs  being  pulverized,  and  put  into  a  glafs  retort,  whofe  neck 

'  is  cut  off  fo  as  to  leave  a  very  wide  mouth,  and  the  retort  remaining 

*  one  third  empty,  diftil  with  degrees  of  fire  in  a  fand-furnace,  and  a  fome- 
'  what  unftuous,  oily,  bitter,  and  lightly  alcaline  liquor  comes  over  -,  then  a 
'  white,  folid,  volatile  fait,  flicking  to  the  fides  of  the  receiver  and  neck  of 
'  the  retort.  Increafe  the  fire  by  degrees,  and  thus  a  gold-coloured  oil, 
'  always  attended  with  fait,  will  be  forced  over.  Apply  a  frefli  receiver, 
'  and  ufe  a  ftrong  fire  of  fuppreffion  ;  white  fumes  will  now  afcend,  and 
'  would,  perhaps,  never  ceafe,  and  along  with  thefe  a  grofs  fat  oil  :  and 
'  now  the  mais  at  the  bottom  of  the  retort,  being  fufed,  rarified,  and  fwelled, 
'  rifes  into  the  neck  of  the  retort,  which  it  blocks  up,  and,  with  a  violent 
'  noife  and  force,  infbantly  burfts  the  veflels  to  pieces  in  a  dangerous  manner, 
'  as  I  have  learnt  by  experience  :  this  may  be  prevented  by  choofing  a  retort 
'  with  a  wide  neck,  and  cut  fliort,  fo  as  to  leave  a  very  open  mouth.  There 
'  are  thus  obtained  an  alcaline  oily  fpirit,  a  volatile  alcaline  oily  fait,  a  fait  a 
'  little  more  fixed  and  more  oily,  a  yellow  oil,  and  one  that  is  black  and 
'  pitchy  -,  all  of  them  containing  alcali,  exaftly  as  we  found  in  diftilling  the 
'  white  of  eggs,  according  to  the  hundred  and  twelfth  procefs,  from  which 
'  tlie  prefent  differs  but  little. 

'  5.  At  the  bottom  ot  the  retort,  there  remain  very  black,  fhining, 
'  fpungy,  light,  fetid,  empyreumatic,  bitter,  but  fcarce  faline  feeces,  which, 
'  being  urged  in  a  clofe  vefTel,  till  the  retort  was  almoft  melted,  I  could  not 
'  by  the  force  of  fire  bring  to  that  fhate,  as  to  fume  no  more  :  this  matter  ftill 

*  retained  its  blacknefs,  fo  that  it  is  the  true  coal  of  blood.  If  urged  with 
'  an  open  fire,  it  takes  flame,  the  blacknefs  is  confumed,  and  a  white  earth 
'  left  behind  ;  in  which  no  fixed  alcaline  or  acid  fait  can  ever  be  found,  tho' 
'  it  often  contains  fea-falt,  unchanged  by  the  vital  aftions  :  fo  that  if  diftil- 
'  led  with  the  utmoft  violence  of  fire,  along  with  its  own  earth,  it  might 
'  afford  fome  acid.  All  thefe  particulars  therefore  fliew,  that  the  white  of 
'  eggs,  and  the  ferum  of  the  blood  are  nearly  the  fame  thing  -,  only  that  one 
'  is  at  reft  in  the  fhell,  and  the  other  brifkly  circulated  thro'  the  veffels  of 
'  the  body.  They  who  have  wrote  that  phofphorus  may  be  obtained  from 
'  this  laft  matter,  may  perhaps  fay  true  -,  but  I  queftion  whether  they  fpoke 
'  by  experience,  becaufe  there  is  fo  little  ot  thefe  fjeces  left  behind  by  the 
'  blood.  It  is  eafy  to  argue  by  analogy,  but  much  fhore  laborious  by  ex- 
'  periments.' 

1'he  ufe. 

Hence  it  is  certainly  fnewn,  that  water,  and  a  fomewhat  fetid  fpirit,  are 
the  moft  volatile  parts  in  the  juices  of  the  body ;  that  water  makes  by  far 
the  greateft  part  thereof ;  and  that  the  natural  fait  of  the  blood  is  never 
fo  volatile  in  the  body,  as  to  rife  with  a  heat  twice  and  a  half  as  great 
as  that  of  the  body,  or  even  almoft  thrice  -,  whereas  a  degree  of  heat,  one 
tenth  part  greater  than  that  of  the  body  in  health,  foon  proves  mortal. 
Hence  alfo  it  is  manifeft,  that  no  volatile  alcaline  fait  can  rife  with  a  degree 
of  heat  three  times  greater  than  the  natural ;  and  confecpently  that  fuch  fait 
is  not  then  prefent :  that  the  pitchy  oil  ftrongly  coheres  with  the  earth  of  the: 

blood  i:. 
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blood-,  that  the  blood,  deprived  of  water,  manifefts  no  fahne  principles, 
and  that  thefe  at  that  time  neither  ad:  or  are  changed,  but  may  lye  mixed 
together  at  reft,  and  una£tive  tor  years,  tho'  they  may  be  extricated  by  fire  -, 
that  the  blood  may  be  infpiflated  by  fire,  fo  long  as  the  heat  continues  leis 
than  is  required  to  make  the  blood  afford  a  volatile  alcaline  fait  •,  that  the 
blood  infpiflated  with  this  degree  of  heat,  may  again  have  a  large  part 
thereof  con^^erted  into  a  volatile  fluid  by  a  ftronger  tire  ;  and  that  the  parts 
fo  leparated  may,  e^icept  a  very  little  earth,  rernain  aftei-wards  fluid  and 
volatile.  We  have  feen  that  there  are  no  inflammable  fpirits  in  the  blood  •, 
that  the  falts  of  the  blood  which  are  not  at  flrft  volatile  with  two  hundred  and 
flxty-fix  degrees  of  heat,  yet  v/hen  once  rendered  volatile,  can  fcarce  be  kept 
from  Ipontaneoufly  flying  off  with  a  heat  of  thirty-two  degrees  -,  that  the 
falts  of  animai§  may;  by  a  ftrbng  fire  be  rendered  volatile  and  alcaline,  the' 
they  were  not  fo  before,  and  be  made  to  remain  in  this  ftate  :  that  the  fepa- 
rated  principles  of  the  blood  do  not,,  when  mixed  together  again,  recom- 
pofe  blood,  but  make  a  very  different  thing  ;  and  therefore  that  fire  a61:s 
with  a  ftrange  ciiverfity  upon  the  blood,  according  to  the  degree  wherein  it 
is  applyed  :  below  a  hundred  degrees,  down  to  fifty,  it  attenuates  and  pu- 
trefies it  •,  from  a  hundred  up  to  a  hundred  and  feventy-fix,  it  infpitTates 
it ;  and  beyond  this  degree  again,  it  attenuates  it,  and  renders  its  parts 
volatile,  fharp,  and  alcaline  :  and  hence  we  may  underftand  what  the  aU- 
ment,  the  chyle,  the  milk,  the  ferum,  and  the  produ6lions  thereof  are  in 
their  origin,  kinds  and  effefts  :  and-  all  thefe  particulars  I  have  found  per- 
fe£tlv  the  fame  in  the  blood  of  many  brutes. 

PROCESS   CXX. 

The  analyjis  of  horfcs  hoofs,  by  diftillation. 

-  I .  'TP  A  K  E  the  parings  of  horfes  hoofs,  whilft  at  grafs,  as  they  are 
'  \_     cut  off  by  the  farrier,  and  fteep  a  fufficient  quantity  thereof  in 

'  water,  that  they  may  be  cleanfed,  and  afterwards  dried  -,  put  them  into  a 

'  glafs  retort,  fo  as  to  fill  it  almoft  to  the  neck  ;  fet  the  retort  in  a  fand 

'  furnace,  apply   a  very  capacious  receiver,  and  lute   the  junflure  with  a 

*  pafte  of  linfeed-me*l  -,  dillil  v/ith  flow  degrees  of  fire.  There  will  firtt 
'  come  over  a  limpid  aqueous  liquor  in  dewy  drops  -,  continue  the  fame  heat 
'  fp  long  as  this  liquor  diftils  •,  then  pour  it  out,  and  keep  it  apart  ;  apply 
'  the  receiver  afreih,  and  raife  the  fire,  till  white  clouds  begin  to  rife,  at 
'  which  time  a  fat  fpirit  will  come  over  in  oily  veins  ;  continue  with  this 
'  degree  fo  long  as  it  will  bring  any  thing  over  ;  there  will  be  now  fome 
'  figns  of  a  faiine  matter.'     Increafe  the  fire  again,  and  along  vv'ith  the  unc- 

•  tuous  Ipirit  there  will  come  over  a  volatile  alcaline  fait,  fliooting  up  in  lit- 
'  tie  lumps,  together  with  an  oil  •,  continue  this  fire  till  fcarce  any  thing  more 
'  rifes  ;  then  increafe  it  to  the  utmoft  ;  at  length  raifing  a  fire  of  fupprelhon ;  a 
'  fomev/hat  more  fixed  volatile  fait,  along  with  a  very  thick  red  oil,  will  now 
'  come  over ;  at  which  time  the  fseces  fufing  will  run  into  a  mafs  that  fwells 
'  and  rifes  up  to  the  neck  of  the  retort.     Now  ceafe  the  operation,  and  take 

'  away 
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' -aw. ly  the  receiver  before  rhe  retort  is  thoroiigly  cold,  otlierwile  the  vo- 
'  latile  lalt  will  in  a  great  meafure  go  back  into  the  retort :  keep  the  pro- 
*  duftions  in  a  well-ftopped  glafs,  for  they  are  exceeding  volatile.  The 
'  remaining -fseces  are-ver>y -fliarp,  light,  fpungy,  as  alfo  fetid  and  bitter, 
'  and,  if  calcined  in  an  open  fire,  afford  a  little  quantity  of  white,  infipid, 
'  and  confiderably  pure  earth.  - 

'  2.  If  hartlhorn,  which  has  been  kept  for  many  years,  and  is  now  grown 
'  exceeding  dry,  be  broke  into  large  pieces,  and  put  into  an  iron  pot  fet  in 
'  a  furnace,  and  fitted  with  a  large  earthen  alembic-head,  that  goes  with  a 
'  double  pipe  into  two  capacious  receivers,  and  the  diftillation  be  carefully 
'  performed  with  degrees  of  fire,  nearly  all  the  fame  matters  will  be  ob- 
'  tained;  wz.  a.fat,  oily,  alcahne  fpirit,  a  volatile  fait,  a  light  oil,  a  fait 
'  fomewhat  more-  fixed,  and  a  grofs  pitchy  oil  ;  there  will  remain  behind 
'  a  folid  black  coal,  that  does  not  eafily  diflblve  by  fire,  but  remains  brittle, 
'  and  when  reduced  to  powder ;  and  given  upon  an  empty  ftomach,  it 
'  proves  an  excellent  medicine  for  deftroying  worms. 

'  3.  The  recent  bones  of  animals,  cleared  as  much  as  pofTible  from  their 
'  fat,  and  treated  in  the  fame  manner,  afford  the  fame  matters  •,  only  abound- 
_'  ing  with  more  of  a  highly  fetid  naufeous  oil,  that  infers  every  thing  it 
'  touches.     Horns,  nails,  hoofs,  hair,  and  filk  afford  the  fame.' 

The  life. 
As  a  greater  or  lefs  quantity  of  water  is  drawn  from  all  thefe,  even  the 
driefh  bodies,  it  fhews  how  intimately  water  may  adhere  to  the  other  princi- 
ples of  animals,  and  be  confolidated  therewith  into  an  extremely  hard  and 
dry  form,  fo  as  to  remain  fixed  for  numerous  years,  and  at  length  be  releafed 
again  by  the  means  of  fire.  This  principally  appears  when  the  fluid  fpirit 
is  feparated  from  its  volatile  fait  and  oil.;  for  then  a  confiderable  quantity  of 
fetid  water  is  left  behind  :  and  hence  it  appears,  that  the  moft  perfe6lly  in- 
odorous bodies  may,  by  the  bare  force  of  fire,  acquire  many  degrees  and  kinds 
of  fetid  odours,  whilft  each  part,  feparate  from  the  reft,  has  a  peculiar  odour, 
which  it  tenacioufly  retains  for  a  very  long  time :  and  the  lame  holds  true  of 
the  variety  of  taftes  produced  from  an  inlipid  body  :  for  the  water,  fpirit,  falts 
and  oil,  have  each  their  particular  odour.  Again,  from  a  folid  body  we  have 
various  fluids,  which  concrete  together  again  witli  the  greateft  chfiiculty,  fo  as 
to  form  a  fixed  body  -,  we  have  feveral  alfo  tliat  are  volatile  from  fixed  bodies ; 
and  there  remains  from  fo  large  a  bulk  but  little  eartlt,  which  is  firm  and 
fixed.  And  as  the  fame  principles  are  obtained  both  from  the  folids  and 
fluids,  tho'  always  more  earth  from  the  folids  ;  we  hence  fee  the  common 
nature  of  both,  and  therefore  that  the  folids  are  compofed  .of  the  fluids  ; 
but  the  larger  bones  calcined  to  perfed:  whitenels,  both  in  tlieir  furface  and 
iubftance,  with  a  clear  and  violent  fire,  ftill  retain  the  former  fize  and  figure; 
yet  if  afterwards  expofcd  to  the  aftion  of  the  fire  in  a  clofe  veffel,  they  afford 
no  water,  fait,  fpirit,  or  oil,  but  remain  crumbly,  yet  lb,  as  if  dipped  into 
yi^ater,  or  oil,  they  again  acquire  a  tenacity.  So  likewile  if  horns,  bones,  or  the 
like  parts,  be  ftrongly  boiled  for  a  long  time  in  water,  with  a  repeated  change 
^f  the  water,  and  a  feparate  xefervation  of  theformerdecoftions,  ^dthis  be  con- 
.    Yoj..  11.  G  g  tinue4 
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rinued  till  the  water  comes  off  pure,  after  boiling  with  the  bone,  and  all  thefe 
decoftions  be  infpiflated  to  a  thick,  coagulated  mafs  without  burning,  fo  as 
to  appear  almoft  like  horn  in  the  cold  ;  then  this  mafs,  fo  prepared  from 
hartfliorn,  ivory,  bones  or  flefh  will,  by  diftillation,  afford  all  the  principles, 
in  the  fame  manner  as  the  other  fubjefts  of  this  procefs.  But  the  horny  or 
bony  matter,  remaining  after  this  thorough  decoftion,  affords  fo  much  the  lefs 
fait,  oil,  and  fpirit,  the  more  jelly  wa,s  obtain'd  by  the  boiling ;  from  whence 
it  feems,  that  all  the  faline,  fpirituous,  and  oily  matter  proceeded  only  from 
the  juices,  whilft  the  laft  folid  is  a  mere  fimple  earth  that  can  fcarce  cohere 
together,  and  containing,  after  having  fuffered  the  utmoft  violence  of  the 
fire,  no  fixed  fait,  but  always  affording,  when  burnt  to  whitenefs,  a  proper 
kind  of  alhes  for  making  the  refiners  tefts.  And  when  bones  are  treated  in 
Papin's  digefter,  I  have  found,  by  repeating  the  operation,  that  they  re- 
main almoft  wholly  terreftrial  after  boiling.  And  this  has  fhewed  me  that 
fcarce  any  obfervable  difference  could  be  found  in  thefe  produftions,  let  the 
animal  fubjeft  be  what  it  would  ;  except  only  in  refpedt  of  the  oil,  which 
abounds  more  plentifully  in  one  part,  than  in  another.  The  oil,  in  the  diftil- 
lation acquires  a  perfeftiy  intolerable  fetid  odour,  that  infefts  all  the  things 
it  touches  with  an  abominable  tafte  and  fmell,  not  to  be  got  out.  And 
hence  the  folid  fubftances,  thus  diftilled,  afford  thefe  produdtions  the  more 
infected  and  difagreeable,  the  more  oil  they  contain  :  and  hence  it  is  that 
hartfhorn,  which  is  lefs  unftuous,  affords  a  lefs  naufeous  oil  and  fpirit  than 
ox-bone,  which  is  full  of  marrow ;  but  except  this  fmgle  difference,  they 
can  fcarce  otherwife  be  diftinguifhed  :  for  all  thefe  fpirits  and  falts,  purified 
from  their  oil,  become  the  fame  thing  ;  nor  could  I  ever  find  any  difference 
betwixt  thefe  produftions,  yielded  by  different  animals  :  for  horfes  hoofs^  the 
horns  of  oxen  and  ftags,  ivory,  tortoife-fhell,  hair  and  filk,  afford  all  tlie 
fame.  Whence  it  is  of  little  confideration  from  what  fubjeft  thefe  things 
are  produced  ;  only  with  refpeft  to  the  oil,  as  above  explained.  I  could 
never  find  that  the  fpirit  of  human  blood,  hartfliorn,  horfes  hoofs,  or  raw 
fiik,  differed  in  any  thing  but  t!ie  oil.  Helmont,  I  know,  recommends  the 
faline  fpirit  of  human  blood  before  all  others,  becauie  it  cures  the  falling- 
ficknefs  ;  and  in  England,  GocMard's  drops,  diftilled  from  filk,  are  preferred, 
to  others  of  the  lame  kind  ;  but  I  have  long  obferved,  that  thefe  differences 
are  feldom  found  wich  any  certainty  in  the  praftice  ot  phyfic.  This  is  cer- 
tain, that  all  the  matter  capable  of  affording  thefe  principles  by  diftillation, 
may  be  extracted  by  diffolving  animal  folids  in  boiling  water  •,  whilft'  what 
remains,  after  a  thorough  boiling,,  will  afford  little  thereof:  therefore  in  thefe 
almoft  infipid  and  fcentlefs  decoftions,  all  that  matter  lies  concealed,  which 
affords  falts,  fpirics,  and  oils  by  diftillation  ;  therefore  thefe  ialts  of  animals 
could  not  be  rendered  alcaiine  or  volatile,  by  fo  long  and  repeated  a  boiling. 
It  is  alfo  certain,  that  the  air,  water,  and  iun,  do  at  length  deprive  the  bones 
expoled  thereto,  of  all  that  animal  matter,  which,  in  diftillation,  would 
afford  water,  oils,  falts,  and  fpirits  ;  and  in  old  bones  grown  thoroughly 
v/hite,  is  found,  upon  committing  them  to  diftillation,  nothing  of  thefe  prin- 
ciples, but  only  a  fimple  earth  ;  putrefaction  having  Carried  away  the  reft. 
It  is  an  agreeable  experiment  to  boil  an  animal  mufcle,  or  for  ex-ampl(2,an  ox's 

hearty 
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heart,  fo  long  in  feveral  waters,  till  at  length  the  laft  water  comes  off  as' 
pure  as  it  was  put  on  ;  then  gently  fqueezing  the  water  out  of  the  heart 
with  the  hand,  and  repeating  this  feveral  times,  and  boiling  it  in  frefh  wa- 
ter, the  external  thin  membrane  being  taken  off,  that  the  fat  alfo  may  be 
refolved  and  leparated  in  the  boiling,  there  will  thus  be  at  length  obtained 
a  perfeftly  folid,  dry,  and  incorruptible  mufcle,  exhibiting  all  the  fibres ;  efpe- 
cially  if  hot  water  has  been  firft  injected  with  a  fyringe,  ■  thro'  the  corona- 
ries,  fo  as  perfeftly  to  wafh  out  the  blood  from  the  veins  and  arteries  ;  for 
thus  the  mere  Ikeleton  of  the  mufcle  will  be  obtained. 

PROCESS     CXXL 

T^he  mamier  of  depurating  and  feparating  the  prodiiSiions  of  diflilla- 
tion  f-o?}i  alcalejce?it^  burnt,  or  putrefied  vegetables,  according  to  the 
thirty-third,  eighty-fixth,  a?id  eighty-eighth  procejjes  ;  and  again,  from 
animal  fubjeSls,  according  to  the  tiinety fifth,  hundred  and  frf,  him-, 
dred  and  twelfth,  hundred  and  nineteenth,  and  hundred  and  twentieth 
procejjes. 

'   I.  ''~|~^  A  K  E  all  the  produftions  of  diftillation  in  the  proc^ffes  here  men- 

*  X  tioned,  and  put  them  together  into  a  large  glafs-body,  to  be 
'  hereafter  kept  for  this  purpofe  ;  apply  a  large  capacious  head,  witli  its  pipe 

*  cut  in  the  wide  part,  fo  that  the  fait  may  eafily  pafs  into  the  receiver, 
'  otherwife  it  would  there  flop,  block  up  the  pipe,  and  iorcibly  throw  off  the 
'  head.  Set  the  veffel  in  a  bath-furnace,  with  a  continued  heat  of  a  hun- 
'  dred  and  fifty  degrees,  fo  as  firft  to  bring  over  what  will  rife  with  this  de- 
'  gree :   a  fat,  volatile,  alcaline  fpirit  thus  comes  over,  along  with  a  white 

*  folid  fait.  When  no  more  afcends,  change  the  receiver,  and  keep  this 
'  liquor,  with  its  volatile  fait,  apart ;  and  if  the  fait,  by  fhaking,  does  not 
'  diffolve  in  its   fpirit,   it  is  a  fign  that  the  fpirit,  being  poured  out,  and 

*  kept  feparate,  is   as  ftrong  and  rich  as  can  any  way  be  procured  :  let  it 

*  therefore  be  kept  for  its  particular  ufes,  in  a  clofe-ftopped  glafs,  under 
'  the  title  of  fpirit  of  hartlhorn,   fpirit  of  human  blood,  (^c.     And  let  the 

*  fait  alfo,  which  would  not  diffolve  in  this  fpirit, .  be  preferved  under  the 
'  title  of  the  volatile  oily  fait  of  hartlhorn,  or  of  whatever  elie  the  fubjeft 
'  was. 

'  2.  Urge  the  remainder  with  the  heat  of  boiling  water,  and  there  will 
'  come  over  another  Ipirit  more  Ilowly  than  the  former,  together  with  a 
'  light  oil  floating  thereon,  and  fome  quantity  of  volatile  fait :  continue  thus 
'  till  no  more  rifes  with  the  fame  degree  of  heat ;  and  again,  keep  this  aque- 

*  ous,  oily,  and  faline  liquor  feparate  :  a  grofs  tetid  oil  will  now  remain  at 

*  the  bottom  of  the  veffel. 

'  3.  Thus  we  obtain,  from  the  above- m-entioned  produftions,  a  water  that 

*  is  neither  oily  nor  faline  at  firft,  as  we  faw  in  the  beginning  of  the  pre- 
'  ceding  proceis  •,  next,  an  alcaline  oily  fpirit  ;  thirdly,  a  volatile  oily  fait ; 
'  fourthly,  a  volatile  oil,  with  an  oily  alcali,  a  little  more  fixed,  and  a  fetid 

G  g  2  *  water  j 
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water  ;  fifthly,  a  more  fixed  oil  than  could- be  feparated  by  a  heat  of  two 
hundred  and  thirteen  degrees. 

'  4,  If  the  firft  fpirit  be  again   diftilled   in  a  frefh  glafs,  with  a  hundred- 
degrees  of  heat,  the  fait  is  thence   obtained  purer,  and.  almoft  in  a  folid 
form.     And  if  the  operation  be  continued,  till  the  fait  fublimed  begins  to 
diflblve  by  the  fubfequent  liquor,  an  aqueous  fl\iid  will  remain  at  the  bot- 
tom, with  an  oil  floating  thereon  :  fo  that  thefe  fpirits  confifl  of  an  ex- 
tremely light  water,  oil,  and  fait  united  together  ;  whence  they  again  refolve 
into  thefe  three.  This  fpirit  therefore  is  a  .volatile  faponaceous  lixivium  ;  and; 
the  remaining  water  and  oil  may  be  fo  feparated,  by  a  frefh  diftillation,  that 
the  water  fliall  remain  taftelefs,  tho'  fetid,  and  the  oil  almoft  without  mix- 
ture ;  ail  the  fak  being  feparated  with  the  more  volatile  oil  :  and  hence  we 
may  underftand  the  nature  of  thefe  fpirits.     But  the  fait  feparated,  by  this; 
fublimation,  from  its  fpirit,  is  always  oily,  tho'  lefs  fo  than  the  former, 
•ind  therefore  much  whiter  ;  becaufe  upon  each  reclification.it  leaves  a  yel- 
low, and  fometimes  a  red  oil  behind,  which  gave  it  the  colour.     But  when^ 
the   fpirits  that  are  not  oily,  as  thofe  of  the  hundred  and  fixth  procefs,, 
but  merely  alcaline  and  aqueous,  are  thus-  treated,  then  only  a  pure  vo- 
latile alcaline  fait   arifes  by  itfelf,  in  a  dry   form;  leaving  the.  water,  fo  1 
much  lefs  alcaline  at  the  bottom.     Hence  we  learn,   that  the  animal  fait, 
once  rendered  volatile  and  alcaline  by  putrefaftion,  the  admixture  of  fixed": 
alcali,  or  the  force  of  fire  in  diftillation,  thereby  becomes   and  remains 
more  volatile  than  pure  water,  and  the  moft  volatile  oil<;  and  hence,  that 
the  water,  fo  deferted,  manifefts  the  oil  it  concealed  before,  as  being  unitecTi 
with  its  alcali  into  a  kind  of  Ibap,   foluble  in  water  :   and  now,  when  the- 
alcali  is  feparated,  the  oil  will  no  longer  continue  mixed  with  the  water, . 
but  fluctuates  apart. 

'  ^.  Let  the  oil,  which  remains  after  the  depuration  of  the  fpirits,  be  poured": 
'  to  that  remaining  at  the  bottom,  as  above-mentioned,  and   mix'd   there- 

■  with  -,  then  pour  warm  water  to  them,  and  fliake  them  together,  whereby 

■  the  fait,  that  might  chance  to  remain  fixed  with  the  oil,  will  be-  diffolved  in 

■  the  water  -,  and  hence  the  cauftic  fliarpnefs  of  the  oil  will  be  got  out,  and  the 

■  oil  itfelf  be  rendered  more  mild  :  let  this  faline  water  be  poured  off,  that  the 
'  fait  may  afterwards  be  feparated  from  it  by  fublimation.  Then  let  theie 
'  oils  be  put  into  a  glafs-body,  and  with  the  heatof  boiling  water  be  freed 
'  from  their  aqueous  moifture,  till  no- more  thereof  will  arife  ;  then' put 
'  the  oils  into  a  retort,  and  diftil,  with  a  gentle  heat,  into  a  capacious  re- 
'  ceiver,  gradually  increafing  the  fire  to  the  highcft  degree  fand  will  give, 
'  till  nothing  more  comes  over  ;  and  thus  the  oil  will  become  more  thin, 
'  limpid,  and  lefs  fetid  :  a  black  earth  remains  behind  in  the  retort :  and  if 
'  the  oil,  once  drawn  off,  be  a  fecond  time  returned,  and  diftilled  upon  its 
'  own  black  faeces,  it  again  becomes  more  pure,  limpid,  thin,  and  lefs  fetid  ; 
'  again  leaving  more  earth  behind  -,  and  this  happens  upon  numberlefs  co- 
'  hobations.  But  I  have  fcarce  found  any  end  in  the  operation  ;  for  I  have 
'  formerly,  according  to  the  direftion  of  Ilelmont,  in  his  aurora  medicina^ 
'  endeavoured,  with  great  patience,  to  prepare  the  oily  diaphoretic  medicine 
*  he  there  prefcribes ;  and  he  diredts  the  purification  of  thefe  oils  by  diftil- 
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^.  hition,    fo   often  repeated,  tiiJ  at  length  they  leave  no.  eaitliy  fa'ces  bc- 

*  hind.  I,  therefore,  diliilled  oil  of  hartfhorn  in  the  manner  above-men- 
'  tioned,  and  cohobaced  it  a  number  of  times,  but  always  found  a  black  fe- 
^  CLilent  matter  left  behind  ;  fo'that  I  at  length  loft  a  part  of  the  oil,  and 

*  gained  a  great  quantity  of  earth,  and.ftill  found  more  earth  at  the  bottom 
'  of  the  retort.  But  thus  I  obtained  a  very  penetrating,  and  not  ungratcfiu 
'  oil.  Whence  I  conceive  that  Hclinont,  perhaps,  never  brought  the  expc- 
'•  riment  to  a  conclufion,  in  the  manner  he  direfts  it;  and  that  the  ilkiitri- 
'■  ous  Mr.  Bsyle,  with  greater  veracity,  writes  in  his  treatife  concerning  the 
'  tranfmutability  of  the  chemical,  principles,  that,  by  many  continued  coho- 
*-  bations,  at  length  almoft  the  whole  quantity  of  thele  oils  is  converted  into 
'  earth,  with  a  conftant  lofsof  that  acrimony  which  remains  in  the  oil  after 
'  the  fait  is  wafhed  out.  In  the  mean  time,  it  is  worth  the  v/hile  to  co- 
^  hobate  thefe  oils  fitteen.  times  over  :  for  thus  they  will  become  thin,  pel- 
'  lucid,  penetrating,  and  volatile,  almoft  like  fpirit ;  of  a  penetrating  tafte 
'  and  odour,  and  will  ftrangely  enter  all  the  parts  of  the  body.  They  are 
'•  anodyne,,  foporiferous,  and  refolving,  good  in  fevers,  and  grateful  to  the 
'•  nerves,,  and  cure  intermittents  by  being  rubbed  externally  along  the  back- 
'  bone,  before  the  cold  fit.  Their,  dofe  is  from  twenty  to  thirty  drops  {a). 
'  And  thus  thefe  oils  are  reduced  to  a  very  large  quantity  of  earth,  and  a 
'■  very  fhiall  one  of  true  oil  :  and  thus  the  greater  part  of  them  at  length 
'  nearly  acquire  the.  fame  nature,  and  afterwards  can  fcarce  be  diftinguifhed 
'■  from  one  another  :  fo.  that  all  difti lied  animal  oils,  thoroughly  depurateci 
'  from  the  other  principles,  feem  to  be  one  and.  the  fame  thing,,  from  what- 
'-  ever  animal  they  were  obtained. 

'■  6.  The  volatile  falts  of  animals  are  depurated,  feveral  ways,  fo  as  to 
'•render  them  at  length  perfed:  and  without  mixture,  (i.)  Take  a  large 
'  cut  glafs-body,  and  put  into  it.  the  volatile  falts  to  be  reftified  -.  apply  a 
'  glafs-head  with  a  capacious  receiver,  and  diftil  with  a  gentle  fa.nci-heat ;  the 
'■  fait  will  rife  into  the  head  and  the  neck  of.  the  g'afs  ;  continue  the  ope- 
'-  ration  till  no  more  rifes.  Let  the  fait  be  taken  out,  and  kept  in.  a  clofe 
'■  glafs  ;  an  oil  and  a  fetid  matter  will,  be  left  behind.  But  in  this  methoci 
'■  ibme  oil  always  rifes  with  the  fait  ;  tho'  it  may,  by  fublimation,  be  in  a 
'  great  meafure  left  beliind,  andthe  fait  be  obtained  the  purer.  And  thus 
'■  the  fait  of  urine,  v/hite  of  eggs,  blood,  horns,  and  bones,  are  made  to 
'■  appear  as  the  fame  thing  :  for  by  repeated  fublimation  I  have  brought  them 
'  to  fuch  a  likenefs,  that  I  could  fcarce  diftinguidi  between  them  ;  and  this 
'' alv/ays  the  lefs,  the  ottner  the  fublimation  was  repeated  :  whence  it  may 

*  appear,  that  all  the  chfterence  of  thefe  volatile  falts  depends  wholly  upon 
'■  the  empyreumatic  oil  adhering  thereto v  which, .when  perfeftly  fcparated, 
*■•  leaves  them  all  alike  :  butthe  fait,  whitenedby  this- operation,  grows  yel- 
*■  low  with  keeping  ;  the  oil,  that  was  concealed,  thus  again  manitefting  it- 
'  felf.  This  thofe  chemifts  find,  to  their  difadvantage,  who  prepare  fait  of 
'  hartfhorn  for  fale  ;  where  an  agreeable  and  permanent  whitenefs  is  princi- 
'-  pally  required.     I  have  therefore  found  the  following  method  more  fu.c- 

(«)  See  D.ifpel.  and  Hofm.  Obf.  Chym.  Phyf.  cab,  i. 
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^  cefsful.  (2.)  Put  the  fait,  obtained  by  the  preceding  fublimatlon,  into  a 
'  tall  glafs-body,  and  immediately  throw  thereon  four  times  its  weight  of  pure, 
'  hot,  dry  chalk,  reduced  to  fine  powder,  fo  as  every  way  to  cover  the  fait ; 
'  then  immediately  lute  on  a  dry  alembic-head,  which,  the  larger  it  is,  and 
'  the  wider  its  pipe,  the  better  -,  lute  on  a  receiver,  and  diftil  with  a  warm 
'  heat  in  water  :  all  the  fait  will  thus  rife  white,  pure,  alcaline,  and  volatile, 
'  whilft  nearly  all  the  oil  is  detained  in  the  dry  and  thirfty  chalk.  In  the  mean 
'  time,  this  addition  of  chalk  will  not  change  the  nature  of  the  fait,  but  only 
'  keep  back  its  oil,  and  thus  feparate  it  trom  that  foulnefs  ;  and  the  falts, 
'  thus  prepared,  may  be  long  kept  without  changing  ;  efpecially,  if  before 
'  lublimation,  they  were  well  ground  with  the  chalk  :  but  in  that  cafe  much 

*  of  them  would  be  loft,  or  fly  off  into  the  air  in   the  grinding,  and  the  re- 

*  maindcr  would  prefently  diflblve  by  attrafling  the  moifture  of  the  air.  (3.) 
'  Laftly,  if,  when  the  fait  is  thus  depurated,  by  means  of  chalk,  as  much 
'  pure  f[nrit  of  fea-falt  be  mixed  therewith,  as  fuffices  to  faturate  it  perfeftly, 
'  and  the  fxl- ammoniac,  thus  produced,  be  difTolved  in  water,  perfeftly  fil- 
'  tred,  and  infpiilated  into  a  fait,  and  this  fait  diftilled  with  fixed  alcali, 
'  according  to  the  hundred  and  fixth  procefs,  a  pure,  folid,  white,  alcaline, 
'  lalt  rifes,  which  is  the  moft  genuine  that  can  be  procured,  and  perfe6tly 
'  tree  from  oil  :  this  beautiful  invention  is  exaftly  defcribed  in  the  Philofo- 

*  pineal  TranfatVions  (a).  When  theie  volatile,  alcaline,  oily  falts  are,  by 
'  theie  three  methods,  reduced  to  their  utmoft  purity,  there  appears  no  fen- 
'  fible  dilFerence  between  them,  whether  they  were  fpontaneoufly  generated  in 
'  the  fubjedl,  or  produced  by  putrefaftion,  or  by  fire ;  and  they  are' obtained 
'  perfedly  in  the  fame  form  from  birds,  land  animals,  and  amphibious  crea- 
'  tures,  fifh,  reptiles,  i'ubterraneous  animals,  alcalefcent  vegetables,  foot,  &'c. 
'  for  as  they  all,  when  deprived  of  their  fpirit  and  oil,  afibrd  the  fame  fpe- 
'  cies  of  fal-ammoniac,  along  with  the  fpirit  of  lea- fait  ;  fo  this  fal-ammo- 
'  mac,  being  afterwards  refolved  by  fixed  alcalies,  affords  the  alcaline  fait 
"*  and  fpirit  of  the  hundred  and  fixth  procefs.     Hence,  therefore,  pure  vola- 

*  tile  alcali  is  but  one  thing  in  nature,  when  obtained  pure  ;  but  the  dif- 
'  ference  found  in  it  always  depends  upon  the  admixture  of  fome  other 
'  principle,  efpecially  the  oil  cleaving  thereto,  which  is  very  diflferent  in 
'  different  fubjecls,  altho'  the  principal  difference  of  the  oils  is  owing  to  a 
^  very  fmall  quantity  of  fpirit.  Hence  we  fee,  that  the  water,  earth,  and 
'  fait  of  animals,  when,  by  the  means  above-mentioned,  reduced  to  their  ut- 
'  mofl  fimplicity,  are  perfeclly  the  fame  without  any  difference  ;  fo  that  the 
'  peculiar  charafteriftic  of  each  is  principally  lodged  in  the  oil  alone  ;  the  oil 
'  icfelf  being  diftinguifhed  by  its  fpirit,  which,  when  perfcftly  taken  away, 
'  oils  themlelves  a] fo  become  wonderfully  alike.  This  prefiding  fpirit,  there- 
'  fore,  conftitutes  the  true  difference  in  animals,  as  we  above  obferved  it 
'  did  in  vegetables  :  and  theie  are  the  ultimate  and  fimple  eftefts  of  a  che- 
'  rnical  analyfis.  If  the  artifl  here  endeavours  to  proceed  farther,  he  will 
'  be  in  danger  of  lofing  his  fubjedl  ;  the  particles  whereof  are  now  apt  to 
•"  fly  away  :  for  when  the  principles  are  thus  purified,  they  do  not  greatly 

.(.«)  Lo^'jth.  abridgm.  vol.  III.  pag.  335;. 

'  cohere 


iTDe  PraBice  (?/'Chemi?try.  231 

•  cohere  together  -,  the',  by  differently  uniting  with  one  another,  they  form 
'  a  vaft  variety  of  compounds.' 

The  ufe. 

The  chemical  properties  and  virtues  of  this  pure,  volatile,  alcaline  fait  are 
chiefly  thefe.  (i.)  It  makes  an  effervefcence  with  all  the  known  acids,  as 
ftrong  and  as  durable  as  fixed  alcaline  fait  ;  clofely  joins  the  acids  with 
itfelf,  and  retains  it  fo  as  to  form  a  compound  fait  according  to  the  nature 
of  the  acid.  And  thus,  when  fully  faturated,  it  increafes  -14  in  its  weight. 
Whence  we  may  underftand  the  requifite  proportion  for  making  the  balance 
betwixt  acid  and  alcali,  and  how  much  of  either  may  be  again  expedced 
upon  the  refolution  of  thefe  compound  falts.  But  as  foon  as  the  point  of 
faturation  is  exactly  gained,  the  aftion  ot  the  fait,  fo  produced,  is  neither 
to  be  eftimated  from  the  acid  or  alcali  of  the  compofition,  but  from,  the 
new  nature  the  compound  fait  has  acquired.  And  hence  the  error  of  thofe 
may  be  eafily  confuted,  who  conceive  that  the  virtues  of  compound,  falts 
are  fuch  as  they  obferve  in  the  parts  produced  by  a  feparation.  (2.)  This 
fait,  a6tuated  with  the  heat  of  the  healthy  body,  prefently  inflames,  burns, 
and  caufes  a  gangrenous  efcar,  and  therefore  perfedtly  defl:roys  all  the  parts 
of  the  human  body  to  which  it  is  fo  applied,  as  that  its  motion,  arifing 
from  the  heat,  may  be  driven  in  upon  the  part.  Thus,  if  a  fcruple  of  the 
pure  volatile  fait  of  hartfhorn  be  laid  upon  the  fl<in,  and  covered  with  a 
fticking  plaiflrer,  it  will  in  half  a  quarter  of  an  hour  raife  a  black  carbuncle,^ 
as  if  a  piece  of  hot  iron  had  been  there  applied ;  and  the  colour,  pain,  heat, 
and  hardnefs  of  the  fl<;in,  are  alfo  the  fame  as  they  would  be  in  that  cafe  : 
and  it  refolves  the  humours  into  a  thin,  fanious  liquor.  (3.)  It  is  the  mod 
moveable  body  of  any  hitherto  known,  as  exceeding  even  alcohol  in  vola- 
tility :  for  if  alcohol,  water,  and  this  fait  be  put  together  in  a  tall  chemical 
glafs,  fitted  with  an  alembic  head,  and  a  fmall  degree  of  heat  be  applied, 
the  fait  will  rife  by  itfelf  into  the  head  long  before  the  alcohol  •,  the  alcohol 
will  next  follow,  and  the  water  at  laft  with  difliculty.  And  thus  this  fait 
flies  off"  from  every  heating  point,  and  if  laid  upon  the  warm  hand,  it  pre- 
fently flies  away  without  hurting  the  hand,  as  in  this  cafe  its  reaftion  is  not 
great  upon  the  heating  body  •,  wherein  it  greatly  differs  from  the  fixed  alca- 
ime  fait,  which  adheres  by  its  weight.  But  when  thefe  volatile  alcaline  faits 
are  received  into  the  veffels  of  the  body,  and  there  aftuated.  by  the  vital 
heat,  and  the  force  of  the  circulating  fluids,  they  aft  very  powerfully  by  a: 
Iharp,  ftimulating,  and  corroding  virtue,  efpecially  upon  the  more  lenfible, 
fine  fibres  of  the  nervous  fyftem,  which  they  excite  to  greater  motion  ;  and. 
at  the  fame  time  thinning  the  humours,  promote  perfpiration,  fweat,  urine, 
and  faliva.  They  likewife  frequently  prove  ierviceable  upon  receiving 
their  volatile  exhalation,  along  with  the  air,  into  the  noflrils -,  for  thus 
they  irritate  the  membrana  pituitaria  of  the  nofe,  mouth,  jaws,  lungs, 
and,  by  irritating  thereof,  diffolve  the  vifcous  phlegm,  that  may  adhere 
thereto,  provided  they  be  ufed  with  caution.  (4.)  Thefe  falts,  therefore, 
are  proper,  and  have  very  good  effefts  in  aqueous,  acid,  and  auftere  diftem- 
jpers  of  the  huniQursj,  as  alfo  in  torpidity  of  the  nervous  fyftem,  and  difor- 

derly: 
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■derly  motions  of  the  Ipirits,  rufliing  irregularly  and  involuntarily  into  par- 
ticular mufclcs.  And  hence  they  excellently  cure  hypochondriacal,  hyfterical, 
epileptical  and  fpajmodical  diforders.  Being  diluted  with  water,  and  re- 
ceived in  the  form  of  vapour  into  the  vagina  uteri-,  they  are  efteemed  one 
of  the  moll  immediate  remedies,  when  prudently  applied,  for  promoting 
the  menfes  if  required.  But  they  prove  poilbnous  in  alcaline  and  putrid 
'    •  difordersj  where  the  humours  are  diffolved,  and  the  body  already  too  much 

agitated.  They  may  be  alfo  externally  applied,  in  the  way  of  a  cauftic,  for 
the  making  of  ilTues,  the  extirpating  of  warts,  and  taking  off  ftyes  upon 
'.the  eye-lids.  The  method  of  ufmg  this  fait  in  thefe  cafes,  is  by  laying  it 
upon  a  little  pellet  of  lint,  and  applying  it  to  the  part ;  then  covering  it 
■with  a  flicking  plaifter,  and  leaving  it  thus,  till  it  may  be  thought  to  have 
.peitornied  its  office. 

PROCESS     CXXII. 

A  foap  prepared  from  pure  volatile  alcalijie  falf,  and  alcohol. 

■'  ^  I  ''AKE  the  alcaline  fpirit  offal-ammoniac,  fo  ftrong  as  to  leave  much 
'     JL     ol  its  fait  undifTolved  at  the  bottom  -,  put  it  into  a  cold  and  dry  cy- 

'  lindiical  g!afs,  with  a  narrow  niouth,  fo  as  to  fill  about  one  half  thereof : 

'  pour  to  it  gradually  a  quantity  of  pure  cold  alcohol,  fo   as  to  run  gently 

'  down  the  fides  -of  the  veffel  till  it  be  full  -,  a  white  coagulation  will  be  made 

'  upon  the  furface  where  the  lighter  alcohol   refts  upon  the  alcaline  fpirit. 

'  -If  the  glafs  be  now  inverted,  there  will  inftantly  appear  a  white  opake 

-*  coagulation,  where  the  alcohol  and  alcaline  fpirit  mix ;  and  when  they  are 

'  both  well  fhook  together,  the  whole  immediately  becomes  a  white,  opake, 

*  -confiftent  mafs,  concreted  together  like  ftone,  fo  that  not  a  drop  will  fall 
'  out  of  the  glafs  while  inverted.  Stop  the  vefTel  clofe,  and  fet  it  by  ;  thus 
'  the  mixture  will  foon  rcfolve  into  a  fluid,  that  floats  at  top,  and  a  dcnfe 
'  faline  concretion  that  falls  to  the  bottom  ;  fo  that  in  a  year's  time  the  fait 
•'  will  almoft  become  folid  below,  with  a  liquor  floating  above  it.  If  the 
'  whole  mafs,  thus  produced,  be  diftilled  with  a  foft  fire  ;  an  alcaline,  bal- 
'  famic,  oily,  folid  fait  will  fublime  :  and  the  colder  the  feafon  and  the  place, 

*  in  which  the  experiment  is  made,  the  better  it  will  fucceed,' 

The  ufe. 
This  is  one  of  the  more  difficult  experiments  in  chemiflry,  as  requiring 
both  the  liquors  to  be  perfe6t,  and  the  obfcrvance  of  feveral  circumftances, 
any  one  wjaereof  being  wanting,  will  caufe  it  to  mifcarry  •,  but  if  they  all  be 
obfei-ved,  ,it  will  always  fucceed.  Here  we  fee,  therefore,  that  pure  vola- 
tile, alcaline  fait,  will  clofely  attraft  to  itfelf  the  moll  fubtile  oil  that  is 
known,  viz.  alcohol  -,  whence  the  foap,  fo  produced,  is  the  moft  fubtile  and 
penetrating  of  all  foaps,  as  confifling  of  an  exceeding  fubtile,  and  volatile 
cilcali  and  oil,  wonderfully  united  together  in  an  inftant.  If  this  medicine  be 
diluted  with  Canary.,  and  taken  upon  an  empty  ftomach,  it  pafTes,  perhaps, 
tliro'  all  the  veireis  of  the  body,  refolves  concretions,  -opens  obllrudtions,  ex-- 
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ekes  the  vital  powers,  and  thus  fuccefsfully  cures  many  dangerous  diftem- 
pers,  proceeding  from  an  obftrufting  matter,  capable  of  being  lefolved  there- 
by. But  its  virtue  vanifhes  too  foon,  as  being  fo  extremely  volatile,  and 
therefore  becomes  unequal  to  the  more  ftubborn  diftempers.  It  is  highly 
commended  in  the  jaundice,  unattended  with  an  acute  inflammation  j  it  does 
not  diflblve  the  ftone,  or  prevent  the  concretion  or  increafe  thereof ;  it  feems 
to  agree  with  fait  of  tartar  rendered  volatile  ;  it  dilTolves  in  a  gentle  heat, 
like  ice,  and  returns  to  a  folid  form  in  the  cold.  If  pure  alcohol  be  thus 
mixed  with  one  third  of  dry  volatile  alcali,  it  makes  a  much  more  folid 
foap,  as  being  without  water,  which  is  always  double  the  quantity  in  the 
ftrongeft  alcaline  fpirit,  with  refpeft  to  the  pure  fait.  Hebnont  needed  not 
have  apprehended  the  fudden  generation  of  the  ftone  from  hence  -,  for  this 
matter  is  not  the  ftone,  but  diflblves  with  heat,  dilutes  with  water,  and 
proves  totally  and  fpontaneoufly  volatile  ;  fo  that  it  has  nothing  in  common, 
nor  alike  to  the  ftone.  Helmont  was  not  the  inventor  of  die  experiment, 
tho'  the  produdtion  be  called  off  a  Helmotiana,  hut  Raymond  LtiUy.,  long  before 
him  ;  and  the  Englijh  author  upon  the  alcaheft,  fuppofed  to  be  George 
Starkey,  inconfiderately  pretends,  that  this  foap  brought  to  a  liquor,  by 
repeated  diftillation,  will  become  the  alcaheji  of  Helmont. 

PROCESS     CXXIII. 

1'he  ar'omatic  Jimple  jal  volatile  of  angelica. 

*  I.  ^  G  'AKE  two  ounces  of  the  (lender  recent  roots  of  angelica,  dug  up 
'         -L     ii^  February,  and  cut  fmall  ;  put  them  into  a  glafs  retort ;  pour 

*  thereon  twelve  times  their  weight  of  fpirit  of  v/ine,  once  reftified  from  its 
'  watery  part ;  add  an  ounce  of  bruifed  fal-ammoniac,  and  three  drachms  of 

*  fait  of  tartar.     Lute  on  a  receiver,  and  diftil  with  a  gentle  fire,  not  ex- 

*  ceeding  a  hundred  and  fifty  degrees.  There  will  come  over  a  white, 
'  alcaline,  and  alcoholifed  fait  into  the  receiver  ;  and  when  this  ceafes  to 
'  rife,  increafe  the  fire  a  little,  and  the  fpirit  of  wine  will  afcend  in  very  oily 
'  veins  ;  continue  this  fire  fo  long  as  this  fpitit  comes  over.  But  when  the 
'  firft  fait  is  wholly  dilTolved  by  the  laft  aqueous  part  that  rifes,  ftop  the 
'  operation,  and  put  the  liquor  into  a  clofe  glafs  -,  the  remainder  may  be 

*  thrown  away. 

'  2.  Put  an  ounce  of  frefh  root,  cut  fmall,  into  a  clean  retort,  and  diftil 
'  as  before,  with  the  liquor  already  obtained,  and  continue  till  the  fait  begins 
'  to  dilTolve ;  then  fhake  the  fpirit  and  the  fait  well  together,  and  put  them 
'  into  a  glafs  that  is  to  be  kept  well  ftopped,  under  the  title  of  the  fimple 

*  aromatic  fal-volatile  of  angelica. 

The  ufe. 

The  alcali  of  tartar,  here  drinking  in  the  acid  of  the  fal-ammoniac,  as 
explained  under  the  hundred  and  fixth  procefs,  fets  ti-ee  the  alcali  of  the 
fal-ammoniac,  which  therefore  becomes  volatile  •,  and  uniting  with  the  pure 
fpirit  of  wine,  makes  the  fal  volatile  of  the  preceding  procefs ;  to  which  the 
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prefiding  fpirk  of  the  angelica  joins  itfelf,  by  mixing  with  the  alcohol ;  for 
this  fpirit  prefides  in  the  balfamic  and  oily  part  of  the  root,  and  is  extremely 
volatile.  And  hence,  as  the  nature  of  alcohol  is  indeterminate  of  itfelf,  and 
joins  with  all  fpirits  of  vegetables  alike,  it  is  here  determined  by  the  fpirit 
of  angelica,  ib  as  to  become  the  fpirit  thereof,  according  to  the  fixty-ninth 
procefs.  In  the  mean  time,  the  volatile  and  fixed  alcaline  falts,  and  the 
acid  Ipirit  of  the  fea-falt  affift,  in  fhe  diftillation,  to  open  the  body  of  the  an- 
gelica, and  make  it  the  more  eafily  part  with  its  fpirit,  and  its  oil  thus  dif- 
folved.  Hence  the  liquor,  thus  procured,  does  by  its  odour,  tafte,  pene- 
trability, mobility,  faponaceous  virtue,  and  the  power  it  has  of  correfting 
what  is  acid  and  auftere,  afford  a  remedy  of  fingular  efficacy,  in  the  hands 
of  a  prudent  phyfician.  For  it  is  excellent  in  all  watery,  mucous,  cold,  acid, 
auftere  diftempers,  where  the  efficacy  of  the  bile  is  wanting,  and  in  all 
fluggifh  diforders  unattended  with  inflammation  or  putrefaftion,  efpecially 
when  the  diforders,  or  unequal  motiorvs  of  the  nerves  and  fpirits,  occa- 
fion  troublefome  hypochondriacal  and  hyfterical  fits,  with  the  flatulencies 
thence  proceeding.  Hence  it  is  at  prefent  accounted  a  noble  reftorative, 
ftomachic,  warming  fudorific,  diuretic,  diaphoretic,  antiparalytic,  antifpaf- 
modic,  and  anti-epileptic  medicine,  where  the  diftemper  proceeds  from  the 
caufes  above-mentioned.  We  are  obliged  to  Baftl  Valentine,  and  particu- 
larly to  Sylvius,  for  introducing  this  noble  kind  of  medicine  ;  tho'  the  fol- 
lowers of  Sylvius  often  bring  it  into  difgrace  by  an  unfeafonable  ufe.  Our 
prefent  procefs  ferves  for  a  general  example ;  for  any  other  aromatic  being 
fubftituted  in  the  room  of  angelica,  its  prefiding  fpirit  will  afford  a  new 
remedy,  which  may  be  advantageoufly  obtained  from  the  flowers  of  laven- 
der, rofemary,  or  the  like. 

PROCESS     CXXIV. 

The  preparation  of  a  compound  fal  'volatile  oleofum. 

*  '  I  ^AKE  twenty-four  ounces  of  the  compound  fpirit,  defcribed  under 
'  JL  the  feventy-fecond  procefs  ;  put  it  into  a  glafs  retort,  add  fix 
'  drachms  of  fait  of  tartar,  and  two  ounces  of  powdered  fal-ammoniac,  and 

*  diftil  as  in  the  preceding  procefs ;  there  will  arife  a  white,  alcaline,  fpiri- 
'  tuous,  oily  fait,  which  may  be  kept  apart.' 

The  uje. 

This  is  another  method,  and  better  than  the  former,  of  producing  aro- 
matic, volatile,  oily  falts  for  medicinal  ufe.  It  may  be  eafily  underftood 
from  what  is  above  delivered  under  the  fixty-ninth,  feventieth,  feventy-firft, 
feventy-fecond,  the  hundred  and  fixth,  and  the  hundred  and  twenty-third 
procelies ;  for  the  fpirits  here  kindly  uniting,  they  afford  noble  remedies, 
if  cautioufly  and  feafonably  ufed,  and  may  be  varied  infinite  ways  at  every 
one's  difcretion. 
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PROCESS    CXXV. 

A  particular  preparation  offal  'oolatile  oleofum. 

<■  }  |"1  HIS  title  promifes  a  remedy  of  fome  peculiar  vii tue,  direfted  to 

*  X  a  certain  medicinal  end  ;  for  example,  if  a  volatile  fait  be  required 
'  for  bringing  away  the  birth,  the  lochia,  &c.    take  the  diftilled  oils  of 

*  juniper,  rue,  favine,  and  arbor  vit^,  of  each  two  drachms  -,  diflblve  them 
'  in  twenty  ounces  of  alcalifed  alcohol,  according  to  the  fixty-feventh  pro- 
'  cefs,  into  a  quintefcence,  to  which  add  two  ounces  of  pure,  dry,  volatile, 
'  alcaline  fait,  and  fhake  them  well  together  -,  they  will  thus  unite  tolerably, 
'  provided  the  fait  were  fufficiently  dry,  and  thus  the  medicine  required  is 
'  obtained. 

The  ufe. 

This  is  a  third  method,  and  no  bad  one,  of  procuring  z  fal  volatile  oleo- 
fum J  and  if  it  be  previouHy  known  from  botany  and  medicine,  what  the 
virtue  of  every  plant  is,  fo  that  chemiftry  may  be  certain  that  their  particu- 
lar virtue  refides  in  their  oils,  then  we  can  by  this  method  prepare  fuch  falts 
for  particular  purpofes.  Thus,  cephalic  falts  may  be  obtained  with  the  oils 
of  lavender,  rofemary,  and  marjoram  •,  cardiac  falts,  with  the  oil  of  the 
peel  of  orange,  citron,  lemon,  cinnamon,  nutmeg,  and  fo  of  the  reit. 

PROCESS     CXXVI. 

An  extemporaneom  fal  volatile  oleojmn. 


T 


twelve  parts  of  aromatics,  reduced  to  powder,  and  twenty-fix  parts 
of  redtificd  fpirit  of  wine  ;  mix  them  together,  by  long  Ihaking  in  a  bolt- 
head.  The  alcaline  fait  will  thus  immediately  unite  with  the  alcohol  that 
floats  above,  the  water  being  attrafted  into  the  falts  ;  at  the  fame  time 
the  falts  and  fpirits  will  attradl  the  oil  out  of  the  fpices,  and  thus  the  li- 
quor, that  floats  above,  will  prefently  become  the  fal  volatile  required  ;  as 
the  famous  le  Mart  has  obferved. 

'  2.  Or,  take  three  parts  of  fait  of  tartar,  and  nine  of  fal-ammonlac  ; 
put  them  into  a  glafs-body  along  with  one  part  of  any  diftilled  aromatic 
oil ;  and  diredly  fublime  into  a  large  head,  with  a  gentle  fire,  barely  fuf- 
ficient  to  raife  the  fait  ^  keep  the  fire  in  this  degree  fo  long  as  any  fait  fub- 
limes,  then  have  ready  a  clean,  dry,  and  cold  glafs,  clofe  fitted  with  a 
glafs-ftopper  -,  and  now  taking  off  the  head,  break  off  the  fait  with  a 
bent  iron  rod  upon  a  paper,  or  glazed  dilh  ;  then  bruifing  it  a  little,  pre- 
fently put  it  into  a  ftore-glafs  for  ufe.  This  is  a  faponaceous,  volatile, 
oily  fait,  according  to  the  nature  of  the  oil  employed,  and  of  frequent 
ufe  in  England  againft  hyfteric  fits,  ^c. 
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The  ufe. 

Thus  we  have  gone  thro'  the  various  ways  of  preparing  thefe  volatile  oily 
falts,  which  are  nearly  related,  as  their  virtue  depends  upon  a  volatile  foap, 
united  with  alcohol,  and  the  prefiding  fpirit  of  vegetables.  The  pradtice  of 
phyfic  throughout  Europe,  turned  chiefly  upon  the  ufe  hereof,  after  the  ia.- 
mous  Sylvius  publifhed  his  praxis  medica  in  the  year  1671,  Otto 'Tacheniiis, 
his  little  treatife  de  ymrborum  principe,  and  Bontekoe  his  works.  But  in  in- 
flammatory diftempers,  where  the  juices  are  dilTolved  and  putrid,  in  the  al- 
caline  fcurvy,  the  phthific,  confumpt'ons,  and  other  cafes,  v/here  the  body 
is  almoft  diflblved  down,  they  often  prove  highly  pernicious,  and  fometimes 
defl:ru£i:ive.  Phyficians,  therefore,  are  to  be  ferioufly^admonifhed  againfl: 
permitting  men,  and,  particularly,  women  of  a  weak  conflritution,  the  fre- 
quent ufe  of  thefe  falts  in  the  way  of  fmelling-bottles,  whereby  the  olfaftory 
nerves,  and  others  are  fpoiled,  and  the  fine  arteries  of  the  nofe  and  lungs 
eafily  difpofed  to  hfemorrhages,  which  are  always  dangerous,  and  fome- 
times mortal. 

And  thus  I  hope  to  have  ibewn  the  true  chemical  analyfis  of  the  parts-, 
of  animals  •,  and  again,  the  method  of  combining  thefe  feparated  parts  into 
various  forms,  for  chemical  and  medicinal  ufe  ;  whence  it  appears,  that  by 
putrefaftion,  and  the  diftillation  of  putrefied  and  crude  fubftances,  there  may 
be  obtained,  (i.)  A  certain,  fomewhat  fetid,  volatile  and  thin  fpirit,  mix- 
ed with  water,  and  difficultly  feparated  from  it.  (i.)  A  water,  nearly  ap- 
proaching to  elementary,  excepting  only  that  it  can  fcarce  ever  be  feparated 
from  its  fpirit.  (3.)  An  alcaline,  volatile  fait.  (4.)  A  thin  volatile  oiL, 
(5.)  A  thicker  oil.  (6.)  An  earth,  in  all  cafes  the  fame.  (7.)  Phofphorusv 
containing  a  fl:rong  ponderous  acid.  (8.)  Sea- fait,  when  this  has  been  ufedi 
in  the  meat  or  drink,  otherwile  not.  It  next  appears,  that  thefe  pro- 
ducTcions,  however  depurated,  feparated,  and  brought  to  their  utmoft  per- 
feclion,  cannot  by  any  art  be  compounded,  fo  as  to  exhibit  their  original 
form  and  virtues  ;  but  are  changed  into  a  new  body,  which  has  fcarce  its 
like  in  nature.  What  wonder,  therefore,  if  all  the  parts  of  animals  become 
volatile  by  putrefaction,  and  either  go  oft"  into  the  air,,  or  fink  into  the 
pores  of  the  earth,  whilfi:  what  was  thus  carried  off",  into  the  air,  is  again 
returned,  and  mixed  with  the  earth  in.  rain,  mift,  dew,  hail,  and  fnow  ? 
What  wonder,  therefore,  if  the  principles  of  vegetables  fhould  hence  arife, 
that  are  convertible,  by  a  feminal  power,  into  their  former  nature,  and  thus 
enrich  the  exhaufted  earth  for  fupplying  food  to  animals,  by  whofe  vital 
powers  they  are  converted  into  the  fubftance  of  their  bodies  .?  Certainly,  fo 
much  as  the  earth  lofes  by  feeding  plants  and  animals,  it  again  receives 
from  them  upon  their  deftrudion  and  putrefadion. 
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PROCESS    CXXVII. 

I^he  phammena  of  the  blood  and  ferum,  from   the  aSlion  oj  the  air^ 
water,  fireyfalts,  acids,  akalies,fpirits,  oils,  andfoaps  thereon. 

*  i.r  TEALTHY  blood  concretes  into  a  cake  in  air,  heated  from  thirty- 

*  JL  J.  two  to  ninety-four  degrees;  it  feparates  into  ferum  and  a  red 
«  coagulum  -,  it  again  refolves,  becomes  liquid,  putrefied,  and  volatile,  and 

*  at  length  goes  off  into  the  air,  except  a  fmall  fixed  part.  In  air  that 
'  grows  cold,  from  thirty-two  degrees  of  heat  to  one,  and  lower,  it  concretes 
'  fooner,  freezes,  and  thereby  feparates  its  water  from  the  other  principles, 
'  which  are  drove  into  one  mafs  apart.  While  it  remains  thus  frozen,  the 
'  water  is  foon  diffipated  from  it,  and  continually  diminifhes  furprifingly  : 
'  the  remainder  being  thawed,  prefently  refolves  into  a  corrupt  liquor,  that 
'  putrefies,  becomes  extremely  volatile,  and  thus  readily  flies  off  into  the 
'  air.  In  an  air  heated  to  a  hundred  and  twenty  degrees,  which  is  never 
'  found  in  the  atmofphere,  it  prefently  begins  to  coagulate  into  a  concreted 
'  mafs,  and  fo  up  to  two  hundred  and  fourteen  degrees,  but  afterwards 
'  refolves  with  a  greater  heat.  It  admits  the  air  equably  divided  among  its 
•*  particles,  but  this  only  in  a  certain  proportion ;  and  to  endeavour,  by 

*  fhaking,  to  mix  more  with  it,  is  in  vain  ;  for  the  air  is  either  repelled,  or 
'  entangled,  and  feparated  into  bubbles. 

'  2.  It  firft  dilutes  in  water,  heated  from  thirty-two  to  ninety-four  de- 

*  grees,  but  foon  after  coalgulates.  It  alio  coagulates  with  a  boiling  heat, 
' '  and  therefore  cannot  be  kept  fluid  by  water,  without  the  grinding  motioa 

*  of  circulatibn  ;  neither  can  bare  motion,  or  brifk  fliaking,  preferve  its 
'  fluidity,  or  refolve  it  when  coagulated  out  of  the  vefl^els  of  the  body,  not 
'  even  tho'  this  be  done  in  water,  as  the  famous  Ruyfch  found  by  a  particu- 
'  lar  experiment,  but  it  concretes  into  a  vifcous  mais.  It  putrefies  in  wa- 
'  ter,  if  expofed  to  the  air  ;  whence  it  is  not  true,  that  cold  or  warm  water 
'  dilutes  the  blood,  but  fpring-water  feems  to  coagulate  it  more  than  rain- 

'  water.  '  i 

*  3.  The  degrees  of  fire,  from  thirty  to  a  hundred,  putrefy,  refolve, 
'  feparate,  and  volatilize  the  blood  :  a  greater  heat  coagulates  it,  up  to  two 
'  hundred  and  twenty  degrees ;  but  a  greater  than  this  again  refolves,  and 
'  fuddenly  putrefies  it. 

•  4.  The  acids  of  Mofelle  and  Rhenijh  wine,  vinegar,  and  diililled  vine- 
'  gar,  dilute  the  blood,  fcarce  alter  its  colour,  and  in  fome  meafure  pre- 
'  vent  its  coagulating.  The  acid  of  nitre  inftantly  coagulates  it,  and 
'  turns  its  colour  bluifh  •,  the  acid  of  fea-falt  likewife  foon  coagulates  it, 
'  and  changes  it  of  a  grey  colour,  inclinable  to  black  :  the  acid  fpirits  of 
'  vitriol  and  fulphur  alfo  bring  it  to  a  firm  mafs,  which  is  generally 
*  whitiih, 
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'  5.  Volatile  alcali  fcarce  coagulates  it,  but  preferves  it  red.     Fixed  al- 

*  cali  rather  diflblves,  than  coagulates  it  :  Sal  volatile  oleofitm,  in  fome  mea- 
'  fure,  coagulates  it  :  fal-ammoniac,  nitre,  fea-falt,  fal-gem,  and  borax, 
'  heighten  and  preferve  its  colour,   and  fomewhat  prevent  its  coagulating  ; 

*  fo  likewife  do  the  common  and  philofophical  foaps.     Alcohol  coagulates 

*  it  i  oils  make  it  more  vifcous.  In  all  thefe  experiments  there  is  no  fign 
'  of  effervefcence,  or  ebullition  ;    but  the  colour  and  confiftence  are  the 

*  principal  things  which  we  here  find  to  be  changed.  Regenerated  tar- 
'  tar,  well  prepared,  preferves,  or  heightens  the  colour  of  the  blood,  and 
'  excellently  preferves  its  fluidity  :  the  liquor  of  tartarifed  tartar  does  the 
'  fame  ;  and  P'enice  foap  has  nearly  the  fame  efteft.  But  Helmonfs  tinflure 
'  of  fait  of  tartar,  in  refpedV  of  the  alcohol,  whofe  quantity  is  large,  rather 
'  coagulates  it  ;  tho'  in  refpedl  of  the  other  ingredients,  the  effeft  is  lefs 
'  fudden.  The  beRyi?/  volatile  oleofum,  undiluted,  rather  fomewhat  thickens 
'  the  blood,  on  account  of  the  alcohol.  The  compound  liquor  of  the  fpi- 
'  rit  of  vinegar,  and  volatile  fait,  made  according  to  the  hundred  and  eighth 
'  procefs,  excellently  attenuates  and  dilutes  the  blood,  and  preferves  its  na- 
'  tural  colour. 

'  6,  Metals,  difiblved  by  acids,  and  thus  made    into  a  compound  fait, 

'  and   afterwards   diffolved  in  water,  fo  as  fully  to  faturate  it,  wonderfully 

'  and  fuddenly  change  both  the  colour  and  confiftence  of  blood  ;  fuch  as 

'  the  folution  of  the  vitriol  of  iron,  which  coagulates  the  blood,  and  turns 

'  it  almoft  black  -,  fo  does  the  folution  of  lead  with  vinegar,  or  fpirit  of 

'  nitre  :    mercury-fublimate   alfo  has  almoft  the  fame  effed:  :  and  the  oil 

'  of  quickfilver,  which  I  prepare  with  the  ftrongeil  oil  of  vitriol  and  quick- 

'  filver,  has  the  fame  eftetl  in  a  very  ftrong  and  fudden  manner.     Whereas 

*  thefe  mercuries,  when  given  in  a  fmall  dofe,  foon  and  with  certainty  dif- 
'  folve  down  all  the  blood  into  a  thin,  fluid,  cadaverous  water,  that  quijcjcly 

■ '  pafles,  and  fweats  out,  at  all  the  emunftories  of  the  body.' 

The  ufe. 

Hence  we  learn,  in  fome  meafure,  the  fenfible  effetfls  wrought  upon  the 
blood,  by  the  admixture  of  certain  known  bodies,  which  being  injected 
into  the  veins,  produce  the  like  efi'efts  in  the  living  body,  by  bare  mix- 
ture. But  the  fame  things,  when  taken  at  the  mouth,  often  produce  very 
different  effefts.  And  there  are  bodies,  which  being  mixed  in  an  incre- 
dibly fmall  quantity,  produce  the  greateft  changes,  without  any  fenfible  al- 
teration of  the  fluids,  as  we  fee  particularly  in  poifons.  Therefore  we  muft 
not  always  conclude,  that  the  efficacy  of  mixture  will  be  the  fame  in  the 
body,  as  out  of  it,  whilft  the  blood  being  extravafated  is  contained  in 
glafies.  It  alfo  appears,  that  all  mild  things,  rather  than  fiiarp  ones,  di- 
lute and  diflblve  the  animal  fluids,  Hence  we  fee  there  can  be  no  effervef- 
cences  in  the  vital  blood,  contained  in  its  proper  vefl"els,  and  by  no  means 
fuch  as  can  have  a  force  equal  to  the  removing  of  great  obftacles,  and 
producing  very  fwift  motions.      Paracelfus,  therefore,  Helmont,  Defcartes, 

Sylvius  ^ 
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Sylvius,  and  others,  in  vain  took  up  this  hypothefis,  to  explain  the  adions 
of  the  body.  Hence  appears  the  fatal  error  of  thofe  phyficians,  who,  after 
having  unjuftly  condemned  acids,  under  the  falfe  notion  of  their  coagulating 
the  blood,  by  an  argument  wholly  derived  from  milk  ;  whilft  Hippocrates, 
from  a  clofer  obfervation  of  nature,  judged  that  vinegar  was  proper  in 
inflammatory  diflempers,  tho'  the  blood  is  thence  rendered  more  denfe.  And 
we  cannot  fafely  pronounce  concerning  the  effefts  of  acids  upon  the  blood, 
unlefs  it  be  firft  diftinftly  explained  what  kind  of  acid  is  underftood  : 
the  ufe  of  mineral  acids  is  dangerous,  but  of  vegetable  acids  more  whole- 
fom ;  and  it  frequently  happens,  that  the  things  which  really  coagulate  the 
blood  are  fuppofed  to  diflTolve  it. 
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PART     III. 

Chemical  Operations  upon  Minerals. 

I. 

Processes  uJ)on  SAL  T  S. 

P  R  O  t  E  S  S     CXXVIIL 

I'he  examinatioji  of  nitre. 

IN  the  chemical  treatment  of  minerals,  we  are  firft  to  begin  upon  falts  \ 
thefe  being  generally  required  in  the  preparations  of  other  foffils.  And 
becaufe  among  folTil  falts,  nitre,  in  its  origin,  nearly  approaches  to 
animals  and  vegetables,  this  muft  firft  be  treated  on,  as  being  a  kind 
of  dubious  thing  among  the  three,  and  appearing  to  proceed  from  putrefied 
animals  (that  do  not  ufe  fea-falt)  mix'd  with  alcali  and  lime ;  but  of  this 
we  have  fufficiently  treated  in  the  fecond  part.  It  does  not  feem  to  be  the 
nitrum^  or  litrum  of  the  ancients. 

'  I.  Put  nitre  into  a  clean  crucible,  and  fufe  it  with  a  gentle  fire,  without 

*  fulmination ;  it  remains  melted  like  pure  water,  without  changing  its  na- 
'  ture,  and  fcarce  lofing  any  thing  by  exhalation.  It  pailcs  thro'  the  cru- 
'  cible,  but  does  not  grow  alcaline,  or  become  fharper  •,  and  when  poured 
'  out,  it  prefently  becomes  foli4,  and  never  when,  thus  melted,  takes  flame, 
'  nor  ignites  ;  whence  it  is  falfely  called  an  inflammable  fait.  And  yet 
'  whilft  it  remains  thus  fufed,  if  any  combuftible  matter  be  thrown  into  it, 
'  it  immediately  takes  flame,  whence  it  came  to  be  called  inflammable  ;  but 
'  when  taken  internally,  it  cools  the  body  more  than  any  other  fait. 

'  2.  Put  a  folution  of  the  pureft  nitre,  made  with  water,  into  feparate 
'  glafs  vefl"els,  and  pour  fucceflively  to  them  different  acids ;  and  the  liquors 
'  will  be  found  to  make  no  ebullition,  nor  to  grow  warm,  opake,  or  troubled. 
'  To  another  parcel  of  the  fame  pour  pure  oil  of  tartar /ifr  deliquium,  where- 
'  upon  the  liquor  will  grow  opake  and  muddy,  and  foon  depofite  a  large 
'  fediment  at  the  bottom  ;  from  whence  the  liquor  being  decanted,  it  will 
'  no  longer  grow  troubled  by  the  addition  of  frefh  alcali :  and  nearly  the 
'  fame  thing  happens  upon  the  addition  of  volatile  alcali.     And  this  is  the 

*  true  nature  of  nitre.' 

7he  ufe. 
Hence  it  appears  that  nitre  is  neither  alcaline,  nor  acid,  nor  of  itfelf 
inflammable  ;  but  of  all  falts  the  eafieft  fufed  in  the  fire. 

PROCESS 
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PROCESS    CXXIX. 

^he  refinement  and  cry/ialUzation  of  nitre. 

'  I,  1  DISSOLVE  common  nitre  in  fix  times  its  quantity  of  boiling 
'       JL/  water,  ftrain  the  hot  lixivium  quick,  put  it  into  a  clean  cylindri- 

*  cal  veflel,  and  exhale  it  over  a  clear  fire,  to  a  pellicule  ;  fet  it  in  a  cool 
.  *  place,  with  clean  flicks  acrofs  the  veflel :  there  will  prefently  be  formed  long 

'  prifmatic,  hexagonal,  tranfparent  cryftals.  Colled:  thefe,  and  put  them 
'  into  an  earthen  colander,  that  the  liquor  may  drain  from  them  ;  afterwards 
'  dry  the  nitre  in  the  open  air. 

'  2.  DiflTolve  nitre  in  eight  times  its  quantity  of  boiling  water,  filter  the 
'  lixivium,  then  drop  therein  fome  pure  oil  of  tartar  •,  mix  them  well, 
'  then  drop  in  more,  and  continue  to  do  thus,  till  the  liquor  appears  no 

*  more  difturbed.  Boil  the  lixivium  for  a  fingle  minute,  ftrain  it  hot  to 
'  make  it  perfedlly  clear ;  exhale  to  a  pellicule  ;  pour  it  out  into  a  clean  cy- 
'  lyndrical  veflel,  with  little  flicks  laid  acrofs,  and  let  it  ftand  in  a  quiet 
'  place  :  prifmatic  cryftals,  like  the  former,  will  thus  be  formed.  No  ex- 
'  periment  fhews,  that  any  alcali  here  adheres  to  the  cryftals  of  nitre, 
'  which  is  thus  made  pure  -,  nor  does  it  appear  that  any  method  can  afford 
'  it  purer. 

'  3.  Let  the  lixivium,  that  remains  after  this  firft  cryftallization,  be  diluted 

'  with  an  equal  quantity  of  fair  water,  then  boiled  for  a  moment,  filtred  hot, 

'  infpifl!ated  to  a  pellicule,  and  fet  in  a  cold  place,  as  before  ;  it  will  thus  fhoot 

'  into  cryftals  of  pure  nitre,  which  are  to  be  dried  as  above.     The  remain- 

'  ing  lixivium  being  again  treated  in   the  fame   manner,  and  again  fet  to 

'  cryftallize,  yields  more  of  them.     And  now  the  remaining  liquor,  which 

'  is  fat  and  fharp,  will   afford  no  more  cryftals,  and  dries  with  great  diffi- 

'  culty  ;  and  this  happens  not  only  when  alcali  has  been  ufed  in  the  refining, 

'  but  alfo  when  nothing  but  pure  nitre  was  added.     This  laft  remainder  is 

<^  a  peculiar  and  very  faiine  fluid,  that  long  remains  fixed  in  the  fire. 

The  ufe. 

I.  By  this  means  an  excellent  nitre  is  procured  for  medicinal  ufe;  being 
very  light,  of  a  particular  bitterilb  taftt  •,  and  when  taken  into  the  body,  it  eafily 
diflblves  therein,  wonderfully  cools  and  thins  the  blood,  giving  a  florid  co- 
lour thereto,  and  checking  the  inclinations  to  venery.  It  is  changed  in  the 
body,  not  being  unalterable  therein  like  fea-falt,  but  turning  into  the  hu- 
man fait,  as  explained  in  our  proceffes  upon  urine.  If  the  moift,  or  folid 
parts  of  animals  be  falted  with  this  nitre,  they  are  thereby  kept  extremely 
red,  and  free  from  putrefaction  ;  whence  ii^  all  inflammatory  diftempers,  at- 
tended with  an  inflammatory  condenfation  of  the  blood,  this  fait  proves  ex- 
cellently attenuating,  and  at  the  fame  time  no  way  offends  by  any  violent 
acrimony,  nor  proves  prejudicial  by  its  weight.  It  does  not  occafion  thirft, 
and  prevents  the  fait  of  the  body  from  turning  alcaline,  and  the  oil  from 
putrefying :  and  on  this  account  it  may  properly  be  called  an  antiphlogiftic  fait. 

Vol.  II.  I  i  Here 
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2.  Here  we  fee  an  example  of  that  operation  ufually  called  the  cryftalU- 
zation  of  falts,  which  is  a  colleftion  of  faline  principles  of  the  fame  fpecies, 
into  particular  glebes,  or  fhoots,  always  of  the  fame  figure,  and  peculiar  to 
each  particular  fait.  This  depuration  depends  upon  that  law  of  nature,  where- 
by the  parts  of  different  falts  being  diluted  in  water,  and  brought  to  a  cer- 
tain proportion  in  refpeft  of  the  water,  begin  to  acquire  a  faculty  of  unitiftg 
their  own  particular  parts  together,  more  than  of  uniting  with  the  water,  or 
any  other  falts,  whence  they  repel  both  the  water  and  other  falts.  And 
thus  thofe  falts  always  begin  to  come  firft  together,  when  feveral  kinds  are 
mixed,  which  require  moll  water  to  keep  them  diflblved  ;  for  thus  thefe  af- 
fociate  firft,  and  repel  from  them  the  other  faline  parts,  that  remain  fluid  in 
lefs  v/ater  -,  fo  that  if  any  falts  could  be  refolved  in  one  and  the  fame  pro- 
portion of  water,  it  would  be  extremely  difficult  to  feparate  and  diftinguifh 
them ;  which  is  now  eafily  and  certainly  performed.  And  thus  nitre  is  per- 
fedly  feparated  from  fea-falt,  and  fea-falt  from  fait  of  tartar.  For  when 
nitre  is  thoroughly  purified  from  fea-falt  by  cryftallization,  it  affords  an  acid 
fpirit  by  diftillation,  which  difiblves  filver,  but  will  not  touch  gold  :  where- 
as, if  a  little  fea-falt  remained  with  the  nitre,  it  would  afford  an  aqita  regiuy 
not  an  aqua  fortis.  The  fame  nitre  being  diffolved  in  water,  and  purified 
with  the  addition  of  fixed  alcali,  does,  by  the  bare  cryftallization,  throw 
off"  all  the  alcali  ;  for,  in  diftillation,  it  is  converted  into  an  acid  fpirit, 
which  would  not  be  fuch,  if  any  fixed  alcali  adhered  to  the  nitre.  Whence 
we  may  obferve  a  wonderful  attraftive,  and  repelling  power,  in  this  adlion. 
of  cryftallization. 

3.  If  thefe  cryftals  are  well  prepared,  they  always  appear  tranfparent„and  of 
their  own  exaft  particular  figure  ;  and  fo  long  as  they  appear  thus,  they  al- 
ways confift  of  the  fait  and  water  united  in  a  certain  method  and  proportion. 
This  appears  from  hence,  that  if  thefe  cryftals  be  put  into  a  clean  glafs, 
covered  with  an  alembic-head,  and  heated  by  the  fire,  they  yield  a  pure 
water  ;  but  at  the  fame  time  prefently  grow  white,  opake,  and  lofing  their 
figure,  fall  into  a  powder  of  no  particular  figure.  But  if  this  powder  be 
again  diffolved  in  water,  infpiffated,  and  cryftallized,  the  fame  form  and 
tranfparency  return.  Whence  this  ought  to  be  confidered  by  thofe  who 
write  about  the  figure  of  the  faline  principle.  Nitre,  thus  purified,  remains 
dry  in  the  air,  and  does  not  eafily  run  by  the  moifture  thereof 

PROCESS     CXXX. 

Nitre  changed  to  alcali,  with  tartar  andjire. 

TAKE  fix  ounces  of  pure  dry  nitre,  reduced  to  powder,  and  the 
fame  quantity  of  pure,  dry,  and  pulverized  cream  of  tartar  ;  mix 
them  together  in  a  mortar,  and  again,  dry  the  powder  thoroughly  -,  put 
an  ounce  of  this  powder  into  a  clean  and  dry  bell-metal  mortar,  firft  well 
heated,  and  apply  thereto  a  little  bit  of  burning  coal  :  the  whole  mixture 
will  thus  inftantly  deflagrate,  with  a  violent  noife,  fcattering  many  fparks 
abroad,  and  difperfing  a  ftrong-fmelling  fume  ;  and  leaving  behind  a  wliite 

'  mafs. 
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mafs,  fomewhat  greenilh  in  feveral  parts.  As  foon  as  the  deflagration  is 
over,  throw  half  an  ounce  of  the  fame  powder  upon  the  burning  mafs, 
and  this  alfo  will  deflagrate  as  the  former,  but  quicker,  becaufe  of  the 
greater  heat.  Continue  thus,  till  the  whole  mafs  is  deflagrated,  and  leaves 
behind  a  white,  greenifli,  uniform  mafs,  except  a  few  fmall  parts  up  and 
down,  which  have  not  fufiiciently  felt  the  fire.  Thefe,  therefore,  fliould 
be  carefully  feparated  from  the  refl  of  the  mafs ;  and  hence  it  would  be 
better  if  only  a  fmall  quantity  were  deflagrated  at  once,  becaufe  the  fire 
would  be  thus  more  equably  applied  thereto.' 

The  ufe. 

Hence  it  appears  that  nitre,  which  of  itfelf  is  not  inflammable,  according 
to  the  hundred  and  twenty-eighth  procefs,  yet  being  mixed  with  tartar, 
which  is  oily,  according  to  the  fifty  fifth,  it  immediately  takes  fixe,  with  a 
violent  agitation,  like  gunpowder,  upon  the  application  of  a  live-coal ;  and 
that  the  manifefl:Iy  acid  fait,  made  by  a  mixture  of  nitre  and  tartar,  is  at  once 
by  a  fingle,  fudden,  inflaming  aftion  of  the  fire,  turned  into  alcali,  of  which, 
a  little  before,  there  appeared  no  fign,  either  in  the  nitre  or  the  tartar.  Nor 
is  there  hitherto  known  any  method  fo  fudden,  of  producing  a  fl:rong  fixed 
alcali,  from  a  mixture  of  falts  that  are  not  alcaline,  but  on  the  contrary  giving 
manifeft  figns  of  a  predominating  acid.  For  the  fait  thus  produced  is  a 
Iharp,  fixed,  and  fl:rong  alcali,  in  all  its  effedts,  and  almofl:  in  every  chemi- 
cal, medicinal,  and  phyfical  operation.  It  however  differs  fomewhat  from 
other  fixed  alcalies,  as  yielding,  when  oil  of  vitriol  is  poured  upon  it,  a 
certain  acid  fpirit,  that  plainly  appears,  by  its  fcent,  to  be  fpirit  of  nitre  -, 
which  fhews  that  fome  true  nitre  Hill  remains  in  this  alcali,  according  to  the 
hundred  and  thirty-fourth  procefs,  now  foon  to  follow ;  but  the  qvmntity 
of  this  acid  is  fmall.  We  have  here,  therefore,  an  excellent  method  of  ex- 
peditioufly  preparing  a  fixed  alcali,  whenever  it  is  v/anted ;  and  this  fudden 
change  of  nitre  into  alcali  will  nQf  appear  fl:range  to  him  who  knows  that 
no  nitre  is  obtained  in  Europe,  without  the  aflifl:ance  of  fixed^falt,  which 
is  found  in  the  aflies  of  burnt  wood.  Laftly,  the  fait,  thus  prepared,  readily 
runs  in  the  air. 


PROCESS   CXXXI. 

Nitre  turned  to  an  alcali  nrnth  Uve-coah. 


:F' 


in  light;  fet  the  crucible  firjn  in  the  furnace,  and  furround  it  with 
burning  coals  at  a  diftance,  then  gradually  bring  them  nearer,  that  the 
'  crucible,  with  the  nitre  it  contains,  may  be  thus  heated  equably,  to  pre- 
'  vent  burfliing.  When  all  is  now  thoroughly  hot,  apply  as  ftrong  a  fire 
'  as  is  neceflary  to  make  the  nitre  run  like  water  •,  then  take  a  little  piece  of 
'  wood-coal,  thoroughly  ignited,  and  put  it  gently  into  the  melted  nitre, 
*  now  at  refl:.  The  coal  (not  the  nitre)  will  thus  infl:antly  take  flame  with 
^  a  hifling  noife,  and  move  over  the  whole  furface  of  the  melted  nitre  with 

I  i  3  'a  briflv 
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'  a  brifk  motion,  till  it  is  confumed,  and  the  flame  extinguiflied,  fo  as  to> 

•  leave  the  nitre  melted,  as  before  it  was  thrown  in.     Now  throw  in  ano- 

•  ther  bit  of  live-coal  as  before,  and  the  fame  phaenomena  enfue  ;  "continue 
'  repeating  the  operation,  till  at  length  the  nitre  remains  fixed  with  the  fame 

•  degree  of  fire,  fo  as  to  flow  no  longer,  nor  give  flame  to  the  coal  thrown 
'  in,  which  at  length  will  always  prove  the  cafe.  This  fl:ate  may  be  known 
'  to  approach,  when  the  nitre  begins  to  lofe  its  fluidity,  and  the  coal  leaps 
'  brifl<;ly  about,  and  fometimes  flies  out  of  the  crucible :  at  this  time,  there- 
'  fore,  the  fire  ihould  be  a  httle.increafed.  When  the  coal  ceafes  to  flame 
'  any  longer,  let  all  cool,  and  there  will  remain  in  the  crucible  a  mafs,  with, 
'  an  hollow  part  on  its  top,  where  the  laft  burning  coal  bad  refted :  this 
'  mafs  is  folid,  ponderous,  of  a  colour  betwixt  white  and  green,  fiery,  alca- 
'  line,  and  prefently  runs  in  the  air  ;  therefore,  whilfl:  yet  very  hot,  let  it 
'  be  prefently  taken  out  by  breaking  the  crucible,  and  put  into  a  clean  glafs, 
'  to  be  carefully  flopped.' 

ne  ufe. 

1 .  Here  tb^  eye  perceives  that  nitre  will  not  take  flame  wixh  a  burning 
coal ;  and  that  between  the  inflammable  matter  of  the  coal,  and  dae  melted 
nitre,  there  arifes  a  great  motion  of  impulfe  and  repulfe  :  tor  when  the. 
live-coal,  that  flew  about  in  the  crucible,  is  confumed,.  the  nitre  immedi- 
ately remains  without  any  vifible  motion,  and  does  not  appear  on,  flame  till,^ 
by  the  addition  of  a  frefh  coal,  the  fame  motion  is  renewed  ;  and  therefore 
the  confumption  of  the  coal  is  bafl:ened  by  the  melted,  nitre,  whilfl:  it  would 
otherwife  confume  much  flower  ;  and  this  accelerating  adion  of  the  fire,, 
upon  the  combuftible  matter,  feems  to  increafe  the  deflagration  ;  and,  there- 
fore, that  the  effeft  of  nitre  upon  combuftible  bodies,  by  means  of  fire,  is 
no  more  than  this  violent  repulfive  motion,  whereby  the  coal,  if  fomewhat. 
large,  is  driven  from  the  nitre  with  an  explofive  force  ;  after  which  the 
whole  nitre  remains  calm  and  at  reft. 

2.  The  aflies  of  the  fixed  vegetable  coal,  after  the  deflagration,  here  turn 
into  a  fixed  alcali,  that  very  eafily  relents  in  the  air  ;  but  this  alcali,  here 
produced,  is  much  larger  than  would  be  afforded  by  the  burnt  vegetable 
matter,  and  mufl:  alfo  proceed  from  the  changed  nitre.  This  is  another 
method  of  converting  nitre  into  alcali :  the  alcali,,  thus  produced,  is  very 
diflicult  to  keep  dry ;  but  prefently  relents  in  the  air,  and  runs  into  a  ftrong 
fiery  alcaline  liquor,  leaving  a  large  quantity  of  afhss  behind.  But  if  the 
fait,  as  foon  as  prepared,  be  difl^lved  in  rain-water,  and  diredly  flrrained, 
and  the  fseces  remaining  in  the  fl:rainer  be  waflied  fo  long,  in  changes  of 
water,  till  they  retain  no  fait,  they  now  become  inJipid,  when  dried.  And 
if  the  feveral  folutlons  be  evaporated  to  the  confifl:ence  of  the  oil  of  tartar 
per  deliquium,  a  liquor  like  that  will  be  obtained.  And  thefe  pure  afhes, 
being  weighed,  will  fhew  how  much  of  each  remained  after  the  deflagration  j 
and  confequently  how  much  fait  of  the  burnt  vegetable-coal  might  contri- 
bute to  the  making  of  this  alcali  :.  and  hence  alfo  may  be  known,  how  much 
the  nitre  contributed  to  its  produftion.  This  preparation  is  commonly  call- 
ed alcalized  or  fixesj  nitre. 

PROCESS 
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PROCESS     CXXXII. 

Sal  prunella  from  nitre. 

«  I,  'Tp'AKE  nitre,  purified  according  to  the  hundred  and  twenty-ninth 
'         JL    procefs,  melt  it  at  the  fire  in  a  clean  crucible,   and  as  foon  as 

'  melted,  pour  it  out  in  cakes  upon  a  clean  marble,  and  keep  them,  under 

*  the  title  oi  fal  prunella,  for  medicinal  ule. 

'  2.  Diflblve  this  nitre  in  clear  rain-water,  wherein  red  poppy  flowers 
'  have  firft  been  infufed  warm,  fo  as  to  give  a  beautiful  tinfture,  which  is 
'  to  be  filtered ;  infpiflate  the  folution,  and  let  it  Ihoot  into  cryftals,  in  the 
'  common  method  :  thefe  being  dried  are  another  kind  of  fal  prunella,  or 
'  cryftal  mineral,  formerly  held  a  fecret,  as  an  infallible  antiphlogiftic. 

'  3.  Melt  four  ounces  of  pure  nitre  in  a  clean  crucible,  and  throw  a  fcru- 
'  pie  of  the  flowers  of  fulphur  thereon,  there  will  inftantly  arife  a  great 
'  flame,  like  lightemng,  which,  when  the  fulphur  is  entirely  confumed, 
'  diredly  goes  out  of  itfelf.     And  this  being  three  or  four  times  repeated, 

*  and  the  nitre  poured  out  into  moulds,  fo  as  to  form  little  cakes,  is  another 
'  medicated 72?/  prunella. 

The  ufe. 

The  nitre  thus  prepared  entirely  agrees,  in  virtue  and  ule,  with  that  of 
the  hundred  and  twenty-ninth  procefs ;  which  I  rather  prefer,  as  the  trou- 
ble of  the  prefent  procefs  feems  unneceflary  ;  and  refined  nitre  every  way 
anfwers  the  purpofe.  But  hence  we  fee  that  melted  nitre,  tho'  pcrfeftly  at 
refl  in  the  fire,  has  the  fame  effeft  upon  inflammable  fulphur  as  it  before  had 
on  the  ignited  coal  ;  that  is,  to  make  it  deflagrate  quicker  and  flironger  :  and 
hence  the  difcovery  of  gunpowder,  which  is  prepared  from  nitre,  fulphur, 
and  coal.  This  prefent  preparation  has  obtained  the  name  oi  fal  prunella 
from  the  Germans,  who  obferving  that  a  certain  kind  of  epidemical  camp- 
fever,  attended  with  a  dangerous  black  quinfey,  which  they  call  die  braune, 
was  happily  cured  by  the  ufe  of  this  powder  ;  they  thence  called  it  by  that 
name  :  and  for  the  fame  reafon  they  give  the  fame  appellation  to  the  plant 
lelf-heal,  or  prunella ;  becaufe  this  curea  the  fame  diftemper.  The  fak,  thus 
prepared,  is  never  alcaline. 

PROCESS     CXXXIIL 

Sal  pQlycJjreJliis. 

*  ^'IV /JELT  pure  nitre  in  a  crucible,  and  throw  a  little  pure  fulphur 

*  xVX  thereon,  not  exceeding  a  fcruple  at  a  time  •,  it  will  deflagrate, 
'  as  in  the  preceding  procefs  -,  continue  throv/ing  on  the  fame  quantity  alter 
'  each  deflagration,,  till  at  length  as  much  fulphur  is  ufed  as  there  was  nitre: 
'  towards  the  end  of  the  operation,  the  fulphur  thrown  in  does  not  flame 

*  fo  violently,  nqr  fo  brightly  as  before.     Keep  the  crucible  ftill  in  the  fire, 

*  in 
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'  in  the  ftate  of  ignition,  for  an  hour ;  the  fait  will  appear  reddifh  up  and 
'  down,  but  otherwife  of  a  grey  colour  •,  if  immediately  after  the  deflagra- 
'  tion  with  an  equal  quantity  of  fulphur,  the  fait  be  taken  out  without  any 
'  farther  application  of  fire,  it  has  always  appeared  to  me,  upon  examination, 
*  to  have  perfectly  the  fame  efficacy  as  the  former.  2.  Or  take  equal  parts 
'  of  pure  dry  nitre,  and  flowers  of  fulphur,  grind  them  to  fine  powder,  and 
'  heat  it  carefully  -,  then  throw  two  fcruples  thereof  at  once  into  an  ignited 
'  crucible,  whilft  it  remains  in  the  fire  :  a  violent  deflagration  will  immedi- 
'  ately  arife  •,  which  being  over,  throw  the  like  quantity  to  the  remainder, 
'  and  this  will  deflagrate  as  the  former.  Continue  thus  till  all  the  powder 
'  is  thrown  in  -,  there  will  now  remain  at  the  bottom  of  the  crucible  a  fait 
'  extremely  like  the  former.  3.  DifTolve  the  fait,  thus  prepared,  in  five 
'  times  its  quantity  of  hoc  water,  in  a  glafs-veflel ;  flrain  it,  whilfl  it  is 
'  hot ;  infpiflate  it  to  drinefs ;  it  will  be  of  a  white  colour,  of  a  bitterifh  ful- 
'  phureous  warm  tafte,  and  of  the  lame  nature  with  the  fait  fometimes  found 
'  in  hot  mineral  waters  •,  it  is  neither  acid,  nor  alcali,  but  confifting  of  nitre, 
'  and  fome  proportion  of  fulphur,  changed  by  the  fire. 

The  ufe. 

Sulphur,  therefore,  which  conflfls  of  the  acid  of  vitriol  and  oil  united 
together,  has  here  the  greateft  part  of  its  oil  conlumed  in  the  flame  with  the 
nitre ;  and  its  acid  part,  now,  perhaps,  fomewhat  changed  by  the  fire, 
along  with  fome  part  of  its  oil,  intimately  mixed  amongft  the  nitre,  now 
alfo  changed  by  the  fame,  fo  as  to  produce  a  neutral  fofTil  fait  in  the  fire. 
Whence  we  fee  that  nitre,  which,  when  fired  with  a  vegetable  coal,  turned 
.into  fixed  alcali,  is  here,  with  fulphur,  changed  into  a  fixed  fait,  that  is  not 
alcaline,  tho'  it  had  fo  long  and  fo  ftrongly  been  deflagrated  with  fulphur. 
Phyficians,  efpecially  thofe  of  Paris,  having  thoroughly  experienced  the 
virtues  of  this  fait,  called  it  polychrejlus,  becaufe  of  its  various  effecSts,  and 
proving  fuccefsful  in  many  different  difeafes.  If  taken  upon  an  empty  flo- 
mach,  by  a  perfon  in  health,  in  the  quantity  of  two  drachms,  diluted  with 
twenty  times  its  quantity  of  water,  the  perfon  walking  gently  after  it,  and 
drinking  four  or  fix  ounces  of  new  whey,  for  three  or  four  times,  it  fome- 
times proves  gently  vomiting,  oftner  purgative ;  but  always  diuretic  and  fu- 
dorific,  fo  often  as  it  is  determined  to  operate  that  way,  by  heat,  motion, 
and  fudorifics.  It  cuts  cold  vifcous  phlegm,  refolves  in  denfe  inflammati-r 
ons  of  the  blood,  opens  the  pafTages,  correfts  the  bile  when  tending  to  putre- 
faftion,  excites  it  when  languid,  and  ftimulates  it  with  gentlenefs  and  fafety. 
Hence,  being  prudently  given  in  chronical  and  acute  diltempers,  it  proves 
curative.  It  almoft  certainly  cures  inveterate  tertians,  without  any  danger 
of  relapfe,  or  without  obftruding  the  vifcera.  It  fecurely  cures  quartans, 
by  gradually  refolving  the  fluggifh  matter  thereof ;  and  therefore  has  defer- 
vedly  obtained  the  name  of  the  fait  of  many  virtues.  If  a  little  fal-ammo- 
niac  be  thrown  into  melted  nitre,,  it  takes  fire  :  and  if  faturated  by  repeated 
addition,  it  affords  a  wonderful  fait,  that  deferves  to  be  examined,  on 
account  of  its  particular  nature. 

PROCESS 
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PROCESS    CXXXIV, 

Glauber'j  j^/nV  of  nitre. 

«  "OUT  eighteen  ounces  of  pure  dry  nitre,  reduced  to  an  impalpable  pow- 
'  \^  der,  into  a  clean  glafs  retort,  and  pour  thereon  fix  ounces  of  pure, 
•^  and  highly  reftified  oil  of  vitriol  :  immediately  place  the  retort  in  a  fand- 

*  furnace,  and  apply  a  large  glafs  receiver  -,  luting  the  junfture  with  a  mix- 

*  ture  of  lime- clay  and  a  little  fand.     There  will  prefently  arife  a  heat,  and 

*  a  red  fume  ;  apply  a  moderate  fire,  and  the  receiver  will  foon  be  full  of 
'  red  fumes,  and  a  liquor  begin  to  drop  gradually.     Increafe  the  fire  to  the 

*  utmoft  that  fand  will  give  -,  and  then  let  all  fpontaneoufly  cool.     As  foon 

*  as  the  neck  of  the  retort  is  a  little  cold,  feparate  the  receiver,  and  have 
'  at  hand  a  ftrong  dry  glafs,  with  a  narrow  neck,  fitted  with  a  {lender  fun- 

*  nel ;  pour  the  liquor  into  a  bottle,  thro'  the  funnel,  under  a  chimney,  to 
'  prevent  the  red  fume  from  any  way  coming  to  the  lungs,  for  it  is  fliarp, 
'  fiery,  incredibly  volatile  and  diffufive  ;  as  foon  as  the  fpirit  is  in,  exaftly 

*  ftop  the  mouth  of  the  containing  glafs  with  a  glafs-ftopper  :  in  like  man- 

*  ner,  ftop  the  receiver,  and  it\  it  by  for  the  fame  ufe ;  it  will  remain  for  many 
'  weeks  filled,  with  a  red  vapour,  in  continual  motion.  The  liquor,  in  the 
'  glafs  will  appear  of  a  gold-colour,  with  a  red  vapour  always  appearing  in 
'  the  empty  part  above,  even  for  years,  as  I  have  found  by  experience  : 

*  and  if  at  any  time  opened,   a  volatile  copious,  red  vapour  immediately 

*  flies  out.     The  operation  is  beft  performed  in  the  cold  winter-feafon. 

"the  ufe. 
Gil  of  vitriol  can  fcarce  touch  nitre,  but  there  immediately  arifes  a  vio- 
lently acid,  {harp,  fiery,  volatile  fpirit,  that  is  perfeftly  nitrous,  and  has  all 
the  fame  e{Fedts  as  common  aqua  forth.,  and  with  fixed  alcali  returns  to 
true  nitre  again.  It  is  impolTible  to  obtain  more  fpirit  from  this  nitre,  by 
the  addition  of  lefs  or  more  oil  of  vitriol,  whatever  degree  of  a  fand-heat 
be  ufed.  All  the  nitre,  therefore,  is  not  changed  from  fixed  to  volatile, 
from  folid  to  fluid,  from  mild  to  fharp,  from  white  to  red,  from  neutral  to 
acid,  and  from  unaftive  to  a  moveable  reftlefs  liquor.  This  liquor  is  the 
true  fpirit  of  nitre,  as  appears  by  its  fmell,  taile,  colour,  red  fumes,  effedls, 
and  its  power  of  regenerating  nitre  again.  It  contains  nothing  of  the  oil  of 
vitriol  employed,  as  appears  from  certain  experiments  :  the  other  part  of  the 
nitre,  therefore,  which  is  not  rendered  volatile  by  this  operation,  unites  with 
the  oil  of  vitriol,  fixes  therewith,  and  becomes  a  white  denfe  fait,  neither 
acid  nor  alcaline,  but  neiitral,  and  of  a  new  kind,  fomewhat  refembling  the 
tartarum  vitriolatum.  Upon  confidering  this,  fome  eminent  chemifts  have 
fuppofed,  that  nitre,  in  its  origin,  was  made  of  a  fixed  alcaline  fait,  and 
the  proper  fpirit  of  nitre,  fuch  as  is  here  produced  -,  and  mixed  together  to  a 
perfedl  faturation.  But  as  oil  of  vitriol  is  a  much  ftronger  acid  than  fpirit  of 
nitre ;  when  that  comes  to  be  mixed  with  the  nitre,  they  imagine  that  the 
fixed  alcaline  part  of  the  nitre  attr-ad;s  the  acid  oil  of  vitriol,  fo  that  the  two 

here 
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here  unite  into  a  fait,  confifcing  of  the  alcaU  of  nitre,  and  the  oil  of  vitriol, 
whilft  the  pure  acid  of  the  nitre,  now  fet  free,  by  the  oil  of  vitriol,  from 
the  alcali,  that  detained  it  before,  remains  a  pure,  red,  volatile  acid,  of  its 
own  peculiar  nature.  Hence  they  attribute  this  whole  action  to  the  bare 
feparation  of  the  parts  pre-exifting  in  this  form  before,  and  not  produced 
afredi  by  the  aftion  of  the  fire.  This  explanation  feems  very  plaufible,  and 
countenanced  by  other  experiments  ;  particularly,  hereafter,  in  the  hundred 
and  thirty-fixth,  the  hundred  and  thirty-feventh,  the  hundred  and  forty- 
third,  the  hundred  and  forty-fifth,  the  hundred  and  forty-fixth,  and  the 
hundred  an4  forty-feventh  proceiTes.  But  if  we  confider  the  origin  of  nitre 
from  animals  and  fixed  alcali,  it  feems  difficult  to  find  a  principle  in  them, 
any  way  refembling  fuch  an  acid  fpirit,  as  is  here  prepared  ;  efpecially,  fince 
the  moll  diligent  enquirers  into  nature  cannot  find  any  perfeft  nitre,  fpon- 
taneoufly  generated.  Certainly,  there  is  no  inftance  of  any  natural  acid  like 
that  here  obtained  j  we  mud  therefore  abide  by  our  experiments,  and  be- 
ware of  hafty  conclufions.  There  is  no  known  method,  either  of  art  or 
nature,  for  obtaining  a  ilronger,  or  a  purer  fpirit  of  nitre  than  this  ;  whence 
we  fhall  always  ufe  this  fpirit  for  the  future  in  thofe  operations  that  require 
it.  Glauber  was  the  firft  who  difcovered  this  art,  which  he  held  as  a  fecret, 
and  fold  the  produftion  at  an  extraordinary  price,  but  at  length  divulged 
the  method  -,  to  him  v/e  are  therefore  obliged  for  fo  excellent  an  invention. 
And  hence  we  have  an  intimation  what  numbers  of  new,  ufeful,  and  excel- 
lent difcoveries  might  be  made,  by  applying  one  body  to  another,  and  af- 
tei-wards  working  upon  them  with  fire.  The  prefent  experiment  is  one  of 
the  noblell  that  chemiftry  ever  produced. 

PROCESS    CXXXV. 

Glauber'i  dulcified  fpirit  of  nifre. 

I U  T  into  a  tall  bolt-head  eight  parts  of  pure  alcohol,  prepared 
without  alcali,  let  fall  into  it  only  a  few  drops  at  once  of  Glauber's 
flrong  fpirit  of  nitre  ;  then  leave  off,  and  fhake  the  two  liquors  well  toge- 
ther, that  they  may  perfedtly  mix  •,  afterwards  drop  in  more,  fhake  as  be- 
fore, and  thus  proceed  carefully,  till  an  eighth  part  of  the  fpirit  of  nitre 
be  added,  in  proportion  to  the  alcohol  -,  obferving  after  each  time  to  fliake 
the  glafs  thoroughly.  Afterwards  digeft  the  liquor  for  fome  time  ;  and 
then  diflil  it  twice  or  thrice  over  in  a  retort :  thus  a  true  dulcified  ipirit  of 
nitre  will  be  obtained  (a).  2.  If  common  fpirit  of  nitre,  and  common  fpirit 
of  wine,  were  here  ufed,  they  would  not  thus  afford  fo  noble  and  balfamic 
a  fpirit,  on  account  of  the  water  they  each  of  them  contain.  3.  I  have 
often  experienced,  and  fhewn  the  dangerous  effedls  that  may  arife  upon 
mixing  large  quantities  of  alcohol  and  flrong  fpirit  of  nitre  together  -,  for  if 
to  two  drachms  of  Glauber's  fpirit  of  nitre,  contained  in  a  bolt-head,  there 
be  at  once  added  fix  or  feven  drachms  of  alcohol,  there  will  arife  a  violent 

{a)  Zit  Hoffman.  Ohferiiat.  Phyfic.Chym.  p.  128. 

'  hear, 
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*  heat,  ebullition,  and  vapour  •,  and  all  the  liquor  fuddenly  efcape  out  of 

*  the  glafs,  tho'  it  were  ever  fo  high,  and  this  with  great  danger  of  fuffo- 

*  cation,  if  it  fhould  touch  the  lungs  ;  and  in  this  manner  I  have  loft  both 
'  the  liquors.  The  excellent  Dodtor  Slare  has  more  obfervations  to  the 
'  iame  purpofe  {a). 

The  ufe. 

Upon  thus  mixing  together  alcohol  and  fpirit  of  nitre,  there  immediately 
arifes  a  fragrant  fmell,  like  that  oi  fouthern-wood  •,  there  is  alfo  obfervcd  a 
high  degree  of  effervefcence  betwixt  this  volatile  acid  and  pure  fubtile  oil, 
without  the  leaft  interpofition  of  an  alcali.  And  yet  the  effervefcence  is 
almoft  fiery  ;  fo  that  if  a  lighted  candle  were  applied  to  the  vapour,  the 
infide  of  tlie  glafs  would  appear  on  flame,  and  the  whole  inftantly  burft  in  a 
dangerous  manner.  The  oftner  thefe  two  liquors  are  digefted,  and  diftilled 
together,  the  more  exaftly  they  unite,  and  thus  afford  a  perfe£tly  acid  and 
oily  fait,  which  has  an  aftual  prefervative,  balfamic,  detergent,  diffolving 
virtue,  and  prevents  the  putrefaftion  of  the  bile.  Being  properly  diluted, 
and  prudently  ufed,  it  prefently  gives  a  beautiful  whitenefs  to  the  teeth  -, 
but  if  imprudently  ufed,  deftroys  them'.  It  reftores  the  appetite,  if  depra- 
ved by  a  mucous  phlegm,  or  corrupt  "bile,  or  if  the  caufe  proceeds  from  a 
weaknefs  of  the  ftomach.  It  is  a  great  carminative ;  it  is  recommended 
as  a  prefervative  againft  the  ftone,  and  even  as  a  folvent  for  it.  It  was 
formerly  the  famous  lithontriptic  of  Sylvius,  held  at  fo  dear  a  price.  It 
promotes  fweat,  provokes  urine,  allays  tliirft,  correfts  a  fetid  breath,  and 
has  particular  virtues  in  the  fcurvy.  It  is  conveniently  taken  upon  an  empty 
ftomach,  to  twenty  or  thirty  drops  in  wine,  mead,  or  beer. 

PROCESS    CXXXVI. 

Iloe  regeneration  of  nitre,  by  mentis  of  the  hundred  and  thirtieth,  hundred 
and  thirty-frji,  and  hundred  and  thirty-fourth  procefes, 

^AKE  an  ounce  of  dry  fixed  nitre,  made  according  to  the  hun- 
dred and  thirtieth,  or  hundred  and  thirty-firft  procefs  ;  diflblve 
it  in  eight  times  its  quantity  of  fair  water,  and  filter  the  folution.  Pour 
the  liquor  hot  into  a  clean,  heated,  large  glafs,  with  a  narrow  neck  -, 
drop  thereto,  fucceflively,  a  few  drops  of  G/aK^^r's'ftrong  fpirit  of  nitre  : 
the  falling  in  of  each  drop  fuddenly  occafions  a  great  effervefcence;  fhake 
the  glafs  fo  long  as  this  continues,  then  drop  in  more,  as  before,  and  con- 
tinue thus,  till  the  effervefcence  begins  to  abate  •,  after  which  add  only 
a  fingle  drop  at  a  time,  and  ftrongly  ihake  the  hot  liquor.  Proceed  thus, 
carefully,  till  no  more  effervefcence  appears  -,  the  liquor  will  be  tranfpa- 
rent,  and  certain  long,  and  cryftalline  fnoots  begin  to  form  therein.  It 
has  no  fcent,  the  tafte  is  fomewhat  bitterifli,  and  perfedly  nitrous.    Dilute 

(«)  Philof.  Tranfaa.  ioTO/,^.  Abridg.  vol,  III.  p.  358. 
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'  the  liquor  a  little  more,  boil  it  for  a  moment,  flrain  it  hot,  evaporate  to 
'  a  pellicLile,  and  adual  cryftals  of  nitre  will  fhoot.  Strain  the  remaining 
'  liquor,  infpiffate,  and  cryftallize  as  before ;  thus  more  true  nitre  will  be 
'■  obtained. 

'  2.  If  any  other  pure  fixed  alcali,  prepared  from  tartar  or  pot-afh,  be 
'  ufed  in  this  experiment,  inftead  of  fixed  nitre,  the  fuccefs  will  be  in  every 
*•  relpeft  the  fame  ;  and  no  difference  be  found  in  the  nitre  produced.' 

The  ufe. 

The  illuftrious  Mr.  Boyle  conceived  fo  highly  of  this  experiment,  that 
he  thought  proper  to  write  a  treatife  upon  it  •,  and  truly  it  is  one  of  the 
mofl  capital  difcoveries  in  chemiftry  ;  as  fhewing  how,  from  the  ftrongeft 
and  rnoft  corrofive  acid  and  alcali,  immediately  to  produce,  by  a  bare  pro- 
portional mixture,  a  neutral,  mild,  cooling  fait,  in  no  refped;  corrofive. 
Here  a  highly  odorous  and  volatile  acid  is,  in  an  inftant,  attra&ed  into  a 
fixed  alcali,  with  the  lofs  of  all  its  odour  and  volatility,  fo  as  to  bear  a  fire 
of  fufion,  without  any  remaining  volatility  :  whence  we  may  eafily  underftand 
the  great  attradlive  force  there  is  betwixt  acid  and  alcali.  At  the  inftant  of 
this  conflict,  a  quantity  of  elaftic  and  highly  expanfive  air  arifes,  which  is 
only  generated  in  the  aftion  of  the  attradtion,  and  ceafes  when  that  is  over  : 
whence  air  feems  to  be  ftruck  out  of  the  bodies  of  the  acid  and  alcali  in  the 
collifion.  Hence  this  aftion  feems  to  be  an  attradlion,  not  a  repulfion,  and 
perhaps  the  violent  and  fudden  motion  arifes  from  the  expulfion,  and  break- 
ing out  of  the  air,  whilfl;  the  alcali  and  the  acid  are  clofely  uniting.  Here 
we  fee,  likewife,  a  fubtile  liquid  acid  again  forms  a  firm,  folid,  faline  body 
with  an  alcali ;  and  that  the  alcali,  which  would  before  run  fpontaneoufly  in 
the  air,  and  the  acid  of  the  nitre,  fcarcely  by  any  other  means  to  be  rendered 
folid,  afford  a  fait  upon  uniting,  which,  when  dry,  will  remain  firm  in  the 
air,  and  even  acquires  a  folid  form,  or  ffioot  into  cryftals  in  water.  Here 
again,  we  fee,  that  an  alcali  may  be  determined  by  an  acid,  into  that  kind 
of  fait  which  afforded  the  acid  •,  and,  therefore,  that  alcali  is  indifferent  to 
every  acid,  and  capable  of  uniting  with  them  all,  tho'  always  fo  as  to  rege- 
nerate the  fait  which  afforded  the  acid.  Hence  alcali  appears  a  kind  of  un- 
impregnated  or  female  body,  to  be  impregnated  by  an  acid,  which  afts  as 
the  male  with  refpefl  thereto,  and  generates  its  own  kind,  or  preferves  its 
fpecies :  and,  therefore,  the  indifferent  nature  of  alcali  is  determined  by  the 
acid.  And  hence,  again,  it  appears,  that  the  laft  principles  of  nitre  may 
confift  of  any  fixed  alcali,  faturated  with  the  acid  fpirit  of  nitre  ;  and,  there- 
fore, that  the  nature  thereof,  the  figure,  and  other  properties,  may  be  owing 
to  a  conjunftion  of  them  both.  But  whether  all  nitre  originally  proceeded 
from  this  acid,  before  pre-exifting  of  itfelf,  and  united  with  a  fixed  alcali, 
in  like  manner  pre-exifting  by  itfelf,  I  cannot  fay  ;  and  very  much  quef- 
tion.  But  that  nitre  may  be  made  in  this  manner,  and  alfo  that  it  may  be 
procured  from  earth  impregnated  with  the  diflblved  parts  of  animals,  and 
the  faline  parts  of  vegetables,  as  alfo  with  quick-lime,  I  certainly  know ; 
and  this  is  fufficient  for  me., 

PROCESS 
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PROCESS    CXXXVIL 

l^itre  regenerated  in  an  tmfixed  Jlate. 

1.  TN TO  a  capacious  glafs,  with  a  narrow  neck,  put  three  ounces  of 
Y.  pure  volatile  alcaline  fait,  prepared  according  to  the  hundred  and 

fixth  procefs  ;  dilute  it  with  fix  times  its  quantity  of  fair  water,  and,  when 
diflblved,  drop  in  a  quantity  of  pure  fpirit  of  nitre  •,  an  effervefcence  will 
rife  like  that  of  the  preceding  procefs.  Continue  in  the  fame  manner  as 
there  direded,  till  the  point  of  faturation  be  exa£tly  hit  •,  foon  after  which, 
oblong,  faline,  prifmatic,  eight-fided  cryftals  will  Ihoot,  exaftly  like  nitre. 

2.  Again,  dilute 'this  compound  liquor  with  twice  its  quantity  of  water, 
filter,  exhale  to  a  pellicule,  over  a  gentle  fire,  and  fet  the  whole  in  a  cold 
place,  and  nitrous  cryftals  will  be  formed.  Profecute  the  operation  till 
all  the  fait  is  fhot,  which  will  appear  in  the  form  of  fcentlefs  cryftals  of 
nitre,  and  of  the  fame  cold,  bitterifti  tafte,  which  is  peculiar  to  nitre. 
Thefe  cryftals  eafily  melt  in  the  fire,  but  at  the  fame  time  fly  off,  not 
remaining  fixed  like  nitre  :  they  make  a  flame  with  all  inflammable  mat- 
ters, like  true  nitre  ;  and  with  oil  of  vitriol  afford  a  fpirit,  like  true  nitre. 
Hence  they  are  true  nitre,  but  femi-volatile. 

The  life. 

This  is  an  excellent  experiment,  and  teaches  the  feveral  particulars  ex- 
plained under  the  laft  procefs  ;  to  which  we  may  add,  that  here,  from  two 
of  the  moft  odorous  bodies  there  arifes  a  perfectly  inodorous  fait ;  from  two 
violent  cauftics,  an  exceeding  cool  and  mild  fait ;  from  two  very  volatile 
bodies,  a  fait  that  is  not  volatile,  except  with  a  confiderable  heat.  Here  the 
volatile  alcali,  of  itfelf  indifferent,  is,  by  a  faturating  acid,  turned  into  a 
particular  fait  of  the  nature  of  the  acid  employed,  which  thus  regenerates 
the  body  that  produced  it.  Hence  we  fee  that  the  volatility  of  a  fait  de- 
pends upon  the  alcali  contributing  to  its  compofition  ;  which  alcali,  if  fixed, 
the  fait  is  fixed  ;  if  volatile,  the  fait  is  volatile:  and  that  the  nature  of  the 
fait  produced  depends  upon  the  acid  mixed  therein.  And  hence  we  have 
the  method  of  procuring  a  volatile  nitre  -,  the  difcovery  whereof  has  ex- 
-ercifed  the  labour  and  induftry  of  the  chemifts  in  all  ages.  The  virtues  of 
the  femi-volatile  nitre,  thus  prepared,  as  far  as  I  could  otferve,  are  of  the 
fame  kind  with  thofe  of  common  nitre,  or  the  fixed  regenerated  kind,  tho' 
more  gentle,  and  differ  only  as  the  virtues  of  fea-falt  differ  from  thofe  of 
ial-ammoniac. 

PROCESS    cxxxvin. 

GlauberV  alcahejl. 

UT  the  alcaline  fait,  prepared  according  to  the  hundred  and  thirty- 

fjrft  procefs,  in  a  glazed  difh,  and  expofe  it  to  the  open  air,  in  a 

K  k  2  *  cold 
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'  cold  quiet  place,  free  from  duft ;  it  will  foon  begin  to  run  ;  pour  ofF 
'  what  is  diflblved  into  a  clean  glafs.  Again  expofe  the  remainder  to  the 
',  open  air,  and  repeat  the  operation,  till  the  whole  fait  is  run  into  a  liquor. 
'  Much  afhes  will  remain  behind  ;  but  the  liquor,  when  ftrained,  becomes 
*^  clear,  alcaline,  and  thick,  like  oil  of  tartar ;per  deliquium' 

fhe  ufe. 

This  is  that  famous  liquor  of  the  chemifts,  boafted  as  fo  great  a  fecret 
by  its  inventor  Glauber,  who  put  it  off  for  the  true  alcaheft  :  but  fecrets, 
once  revealed,  are  flighted  ;  and  this  feems  to  be  the  cafe  here.  By  all  the 
experiments  I  have  made,  I  could  never  difcover  any  thing  particular,  and 
vAich  I  did  not  alfo  find  in  oil  of  tartar  per  deliquium,  in  whatever  cafe  I 
applied  it  -,  but  Glauber''s  alcaheft  is  prepared  with  more  difficulty,  obtained 
in  lefs  quantity,  and  comes  dearer  :  and  hence,  perhaps,  it  pleafes  better, 

PROCESS     CXXXIX. 

Mitrum  nitrattm. 

^  fTp  O  eight  ounces  of  the  lixivium  of  pure  nitres  put  thirty  drops  of 
*-    j_    the  ftrongeft  fpirit  of  nitre  ;  evaporate  to  a  pellicule,  and  cryftallize 

*  after  the  common  manner  :  perfed:  nitrous  cryftals  will  be  thus  obtained, 

*  but  of  an  acid  tafte. 

T!he  ufe. 

This  procefs  ferves  to  Ihew  how  certain  falts  may  be  united  with  the  acids 
themfelves  afford,  into  the  form  of  a  compound  fait.  And  by  adding  more, 
or  lefs  of  the  fpirit,  the  fait  may  be  made  more  or  lefs  acid  ;  but  the  more 
acid  it  is  made,  with  the  more  difficulty  it  afterward  dries,  and  keeps  dry  ; 
being  thus  always  apt  to  run  in  the  air.  The  nitre,  thus  prepared,  is  acl- 
vantageoufly  ufed  in  burning  fevers,  attended  with  a  dry,  foul  tongue,  and 
thirft. 

PROCESS     CXL, 

Vegetating  nitre. 

F  in  the  preparation  of  Glauber's  fpirit  of  nitre,  according  to  the  hun- 

dred  and  thirty-fourth  procefs,  there  are  taken  four  parts  of  nitre, 

and  one  of  oil  of  vitriol,  and  after  all  the  fpirit  is  entirely  driven  off, 
the  white  fait,  remaining  perfectly  dry  in  the  retort,  be  left  in  the  open, 
air,  its  furface  will  fbon  begin  to  be  covered  with  a  thick  long  down,  as  if 
it  grew  ;  which  phaenomenon.I  do  not  remember  to  have  obferved  in  other 
falts.  But  if  the  fait  be  diffolved  in  water,  flrained,  and  evaporated  to 
drynefs,  in  a  cylindrical  glafs,  then  kept  expofed  to  the  open  air,  its  upper 
furface  will  often  appear  thick-fet,  with  a.  kind  of  aftual  little  branching 

'  plants  j 
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*  plants  •,  all  which  diflblve  away  upon  the  application  of  heat,  fo  as  to 

*  leave  the  furface  even  ;  but  upon  expofing  the  veflel  to  the  open  air,  in 
'  a  quiet  place,  they  have  grown  up  as  before :  thus  feveral  times  exhibiting 

*  the  refufcitation  of  plants,  as  it  were  from  their  own  afhes,  of  which  fome 

*  of  the  chemifts  have  formed  fo  many  fables  ;  and  I  have  fometimes  iuf- 
'  pe(5ted  the  thing  might,  perhaps,  be  done  by  this  means. 

'The  life. 

This  curious  experiment  fhews  that  the  great  difpofition  which  nitre  has 
to  cryftallize,  affords  an  opportunity  of  imagining  a  kind  of  artificial  vege- 
tation, fuch  as  fome  over  credulous  artifts  have  feigned,  but  never,  I  con- 
ceive, exhibited,  under  the  title  of  vegetable  refufcitation- 

PROCESS    CXLL  -  -—  -- 

Spirit  of  7iitre  with  bole^ 

^  r.  ^  S  "^AKE  a  pound  and  half  of  purified  nitre,  reduced  to  powden,, 
'         J_     and  four  pounds  and  an  half  of  common  red  bole,  mix  them 

^  v/ell  together,  put  the  mixture  into  an  earthen  long-neck,  fo  as  not  to  rife 

'  into  the  neck  thereof;  as  the  long- neck  lies  horizontal  in  the  furnace, 

*  after  the  manner  defcribed  in  our  chapter  of  furnaces,  let  two  of  thefe 

*  long-necks  be  ufed  at  once,  and  lute  on  their  receivers  {a) ;  apply  a  gen- 
'-  tie  fire  at  firft  to  warm  the  matters,  and  increafe  it  a  little  every  quarter 
'  of  an  hour,  till,  by  degrees,  the  furnace  and  veffels  become  thoroughly 
'  hot.  A  moift  vapour  will  now  begin  to  come  into  the  receiver  ;  increafe 
'  the  fire  fo  far,  by  degrees,  in  the  fpace  of  half  an  hour,  till  the  vapour 
'  comes  over  reddifh ;  and  gradually  raife  the  heat  till  the  vapour  comes 
'  over  perfeftly  red.  Continue  thus  for  three  hours  •,  at  length  raife  the  fire 
'  fo  high,  till  the  long-necks  grow  red  hot,  fo  that  the  ignited  matter  may, 
'  in  the  long-necks,  be  perceived  thro' the  glals  receivers-,  and  keep  the 
'  fire  up  to  this  height  for  two  hours  ;  then  let  all  cool,  and  as  foon  as  the 
'  necks  of  the  long-necks  are  cooled,  take  off  the  receivers,  with  care  to 
'  avoid  the  fume  \  pour  the  diftilled  liquor,  thro'  a  funnel,  into  a  glafs-vefiel, 
'  which,  being  exactly  fitted  with  a  glais-fbopper,  is  to  be  fet  in  a  cold 
'  place.  This  will  be  a  very  ftrong,  acid,  fiiarp,,  and  cauftic  fpirit  of  nitre, 
'  exhaling  very  red  fumes,  like  Glauber^'?,  fpirit  of  nitre,  but  is  never  fo  ftrong. 
'  When  the  diftillation  has  been  v/ell  performed,  I  have  had  of  this  fpirit 
'  nine  fixteenths,  or  one  half  and  a  fixteenth  in  refpeft  of  the  nitre  ern- 
'  ployed. 

'  2.  The  bole,  remaining  behind,  ftill  retains  atafle  of  the  nitre.  I  have 
'  boiled  the  whole  of  it  in  a  large  proportion  of  water,  ftrained  the  hot  li- 
'  quor,  and  repeated  the  boiling  with  frefh  water,  till  it  would  fetch  out 

*  nothing  more ;  then  boiling  all  the  ftrained  lixiviums,  which  were  now 

(«)  For  fuller  inftruflions  relating  to  the  furnace  and  apparatus  of  the  veffels  here  required,, 
fee  the  chapter  of  furnaces  and  procefs  14.4, 

*■  cleaiv 
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■♦  clear,  and  of  a  nitrous  tafte,  I  evaporated  them  to  a  fmall  quantity,  of  the 
'  thicknefs  of  milk  :  it  had  a  tafte  not  very  fliarp,  but  lixivious,  as  if  fome- 

*  what  alcahne :  and  examining  it,  by  putting  acids  thereto,  I  found  it  in 

*  fome  meafure  alcaline,  a  Httle  changed  from  the  former  nature  of  nitre, 

*  and  yet  not  true  alcah. 

'  3.  Great  care  is  to  be  taken  in  this  operation,  that  the  coals  thrown  into 
'  the  furnace,  during  the  diftillation,  are  firft  thoroughly  heated,  otherwife 
'  they  would  break  the  long-necks  by  the  coldnefs,  fuddenly  driven  out  of 
'  them  by  the  fire.    Hence  care  alio  fliould  be  taken  upon  opening  the  door 

*  of  the  furnace  to  feed  the  fire,  left  the  cold  air,  entring  in  too  fuddenly, 
'  fhould  crack  the  vefTels ;  and  be  cautious,  likewife,  left  upon  opening  the 
■*  door  of  the  furnace,  the  flame  ftiould  violently  burft  out  into  the  face  of 
'  the  operator  •,  or  be  received,  with  the  air,  into  the  lungs. 

*  4.   Pure   nitre,  by  itfelf,  in  a  glafs-retort,  and  a  fand  heat,  melts  long 

*  before  the  glafs  •,  and  when  heated  fo  as  to  melt,  it  receives  no  more  heat 
'*■  by  increafing  the  fire  ;  and  tho'  long  kept  in  this  ftate,  it  affords  no  acid 

*  fpirit,  but  remains  fixed  without  confiderably  exhaling.     And  if  long  de- 

*  tained  thus  in  a  Hcjfian  retort,  and  the  fire  be  violent,  the  fait,  at  length, 
'  palles  thro'  the  pores  of  the  earthen  veflel,  without  fending  any  acid  fpirit 

*  into  the  receiver ;  but  is  at  length  almoft  loft,  by  tranfuding  thro'  the 

*  veflel. 

'  5.  Nitre  mixed  with  thrice  its  quantity  of  bole,  brick,  or  tobacco-pipe- 

*  clay,  reduced  to  powder,  then  put  into  a  crucible,  and  fet  in  the  fire,  does 

*  not  melt,  but  fume,  affords  an  acid  vapour,  and  thus,  in  a  lliort  time, 

*  evaporate  its  greateft  part  into  the  air.' 

The  life. 

I.  Hence  it  is  plain,  that  the  fire  afting  upon  nitre,  whilft  it  is  prevented 
from  melting,  by  the  interpofition  of  thrice  its  quantity  of  a  matter  that  will 
not  flow  in  the  fire,  has  a  very  different  effedt,  and  heats  much  more  ftrong- 
ly  than  when  the  fait  flows  in  the  fire,  and,  therefore,  cannot  be  farther 
changed  thereby.  The  change  is  effecled  by  rendring  a  fixed  fubftance  vo- 
latile, a  mild  one  fharp,  changing  a  folid  into  a  fluid,  and  a  neutral  body  into 
a  violent  acid ;  all  which  can  only  be  obtained  by  preventing  the  fufion  of 
the  fait,  as,  in  the  hundred  thirty-fourth  procefs,  we  did  by  means  of  oil 
of  vitriol  in  a  fand- heat.  But  whether  in  the  fpirit,  thus  prepared,  there  is 
not  alfo  fome  liquor  proceeding  from  the  bole,  has  been  much  queftioned  ; 
chiefly  becaufe  the  bole,  once  employed  in  this  operation,  is  faid  to  be  in- 
capable of  ferving  again  •,  for  that  the  fpirit  of  nitre  cannot  hence  be  ob- 
tained. But  certainly,  the  fpirit  of  nitre  prepared  with  the  oil  of  vitriol,  and 
that  with  the  calx  of  vitriol,  under  the  name  of  aqua  fortis,  and  that  with 
calcined  alum,  are  alike  to  this,  almoft  without  the  leaft  difference  ;  and  yet 
no  bole  was  employed  in  their  production.  Let  the  experiments,  therefore, 
on  each  fide  of  the  queftion,  be  collefted  :  a  longer  time  will  fhew  what 
a  fhort  one  cannot. 

2.  Again,  fome  difcerning  chemifts  among  the  moderns  fuppofe  nitre  to 
be  made  up  of  alcali,  and  a  particular  nitrous  acid,  as  we  explained  under 

the 
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^he  hundred  and  thirty-fourth,  hundred  and  thirty-fixth,  and  hundred  and 
thirty-feventh  procefles.  The  incomparable  Mr.  Homberg  has,  by  a  labori- 
ous experiment,  and  a  fubtile  calculation,  here  determined  the  proportion  of 
the  alcali  to  the  acid,  to  be  as  four  hundred  and  eighty  to  a  hundred  and 
eighty  three  {a).  But  here,  by  diftillation,  nine  fixteenths  of  acid  are  ob- 
tained, in  refpeft  of  the  nitre,  and  yet  fcarce  any  alcali  is  obtained  from  the 
remainder-,  whence  it  certainly  appears  that  this  acid  proceeds  from  the  nitre, 
as  changed  by  the  fire,  and  not  by  a  feparation  of  the  acid  and  the  alcali, 
pre-exifting  in  the  compound  before  the  operation  :  fo  that  the  wonderful 
aftion  of  the  fire  here  performs  what  is  otherwife  effefted  by  the  oil  of 
vitriol.  Since,  therefore,  true  nitre  is  never  found  fpontaneous  in  nature, 
and  its  fpirit  never  without  the  affiftance  of  oil  of  vitriol  or  fire,  whilft  the 
fait  is  prevented  from  melting  ;  we  conceive  that  the  acid  fpirit  of  nitre  no 
where  exifted  in  nature,  before  the  difcovery  of  the  method  of  procuring 
nitre,  and  drawing  a  fpirit  from  it ;  fo  far  we  mean  as  can  be  known  from 
chemical  experiments.  Thus  it  was  impoffible  both  for  art  and  nature  to 
make  gunpowder  before  the  difcovery  of  nitre,  tho'  even  all  other  natural 
things  were  known,  except  nitre  alone  {b). 

3.  But  when  the  red  colcothar  of  vitriol,  or  calcined  alum,  is  mixed  with 
nitre  in  a  certain  proportion^  fo  as  to  hinder  it  from  melting  in  the  fire,  and, 
confequently,  fit  it  to  fuftain  a  greater  heat ;  it  thus  alfo  affords  an  acid  fpirit 
in  red  fumes,  in  every  refpecl  refembling  the  true  fpirit  of  nitre  of  the  prefent 
procefs,  and  in  a  large  quantity.  We  are  here  to  confider  that  the  colco- 
thar, and  burnt  alum,  conceal  a  large  quantity  of  a  very  flrong  acid,  called 
oil  of  vitriol,  or  fpirit  of  alum  ;  and  thefe  acids,  being  ailuated  by  the  fire, 
enter  the  nitre,  feparate  its  fpirit,  fubftitute  themfelves  in  its  place,  and 
thus  leave  for  a  remainder  a  caput  mortuum,  containing  that  called  the  pana- 
cea diiplicata,  which  is  confiderably  like  the  fait  produced  in  the  making  of 
Glauber's,  fpirit  of  nitre :  and  this  is  the  origin  of  all  the  aqu^c  fortes,-  whofe 
produftion  entirely  depends  upon  the  reafon  above  afiigned,  in  the  hundred 
and  thirty-fourth  procefs.  This  tranfmigration  of  faline  acid  fpiritsisa 
wonderful  operation,  whilft  one  of  them  poffeffing  the  place  of  another, 
drives  the  former  out,  and  thus  appears  to  produce  unexpefted  tranfmuta- 
tions.  And  by  what  we  can  hitherto  learn,  oil  of  fulphur  made  by  the  bell, 
and  oil  of  alum,  are  perfeftly  die  fame  acid ;  having  all  of  them  this  pro- 
perty, that  they  feparate  a-11  the  other  knov/n  acids  from  the  bodies  that 
hold  them,  render  them  perfedlly  volatile,  polTefs  the  places  thereof,  and 
driving  out  the  former  acid  fpirits,  form  v/ith  the  remainder  a  new  body, 
of  its  own  particular  nature,  according  to  that  of  this  ftronger  acid.  Jqua 
fortis  is  a  mere  fpirit  of  nitre  ;  colcothar  can,  by  no  violence  of  fire,  tho' 
ever  fo  long  continued,  be  deprived  of  all  its  acid  :  hence  the  c^put  mor-^ 

[a]  Here  feems  to  be  nO'  allowance  made  for  the  aqueous  part,  which  holds  the  acid  fah 
diffolved.  This  aqueous  part  is  hereafter  faid  to  be  as  60  to  ig  of  the  true  acid.  See  proceis 
L48.  ad  fin. 

{b)  This  fubjeft,  as  to  the  generation  of  nitre,  may  receive  confiderable  light  from  Stubh's  ■ 
anfwer  to  Henjhaiv^  Hijiory  of  nitre  ;  and  the  younger  Lcmcry'h  two  papers  upon  the  origin  of 
nitre,  in  the  French  Memoirs. 
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tHum  of  vitriol  and  alum  abound  with  a  ftrong  acid,  which  the  fire  cannot 
driv.e  over  :  this  acid  is  attraded  by  the  other  part  of  the  nitre,  which  can- 
not be  converted  into  acid,  and  uniting  with  this  part,  by  the  force  of  the 
fire,  makes  a  new  kind  of  fait,  and  fends  over  all  the  volatile  acid  fpirit  in 
tJie  form  of  c.qua  fortis.  But  they  who  promife  by  the  art  of  chemiftry  to 
convert  the  whole  body  of  nitre,  by  diftillation,  into  the  fpirit  of  nitre,  by 
a  true  change  of  the  whole,  fo  as  from  a  pound  of  nitre  to  procure  a  pound 
of  fpirit,  alTert  a  thing  which  to  me  feems  perJedly  impoffible,  and  con- 
trary to  the  nature  of  the  art.  I  liave  made  various  experiments  to  allure 
me  of  this  truth. 

4.  The  fpirit  of  nitre  of  the  prefent  procefs,  Glauber^  fpirit  of  nitre, 
and  the  common  nqua  fortis  well  prepared,  afford  a  nitrous  acid,  diftin- 
guifhed  by  its  red  fumes  from  all  other  acids,  and  always  difcovers  itfelf  by 
means  of  thefe  lumes,  and  its  particular  odour.  "When  mixed  with  fixed 
alcali,  they  regenerate  a  true  nitre ;  they  difiblve  filver,  and  have  all  th« 
other  efi^ects  mentioned  of  them  in  our  chapter  of  menftruums. 

PROCESS     CXLII. 

Hjc  depuration  and  cryjlallization  of  fea-Jalt. 

^ISSOLVE  common  fea-falt  in  fix  times  its  quantity  of  rain-water  j 
fl:rain  the  folution  hot  thro'  a  clofe  linen  bag,  fo  often  as  to  render 

*  it  perfedlly  limpid  \  then  exhale  away  in  a  glafs-vefl'el  one  fixth  part  of  the 
'  water  ;  fet  the  remainder  in  a  quiet,  cold  place  for  three  days,  in  a  vefTcl 
'  covered,  to  keep  out  the  duft  ;  if  it  depofites  any  f^ces,  pour  oflT  the 
'  liquor  from  them  by  gently  inclining  the  vefi^el  •,  if  it  depofites  none,  the 
'  liquor  was  perfeft,  and  may  now  be  evaporated  to  a  pellicule  :  again  fet  it 
'  in  a  cold  quiet  place,  for  twenty-four  hours,  during  which  time  it  will  fhoot 

*  into  cubical  cryfl:als.  Carefully  pour  off  the  liquor  remaining  after  cry- 
'  ftallization,  dry  the  fait  with  a  gentle  heat,  and  keep  it  feparate :  this  is 

*  the  fait  that  I  commonly  employ  for  chemical  ufes.  Let  the  remaining 
'  folution  be  again  evaporated  to  a  pellicule,  and  fet  to  fhoot  as  before.  By 
'  thus  continuing  to  repeat  the  operation,  the  liquor  will  at  laft  become  thick, 

*  unftuous,  auftere,  and  hard  to  dry,  and  fcarce  afford  any  cryftals.  If 
'  the  fa!t,   thus  purified,  be  decrepitated  in   the  fire,  and  afterwards  fufed 

*  with  a  fi:rong  heat,  then  poured  out  upon  a  dry  marble,  it  refolves  in 
'  the  air,  and  depofites  earthy  fasces  ;  from  which  the  liquor  being  carefully 

*  feparated,  then  infpiffated,  calcined,  poured  out,  and  fuffered  to  run  in  the 
'  air  ;  the  operation  being  thus  repeated,  the  fait  at  length  vanilhes  into  the 

*  air,  as  a  very  ancient  chemical  writer  has  truly  obferved.' 

'The  life. 

What  was  faid  of  nitre,  in  the  hundred  and  twenty-ninth  procefs,  is  far- 
tlier  confirmed  by  the  prefent  experiment.     There  is  only  one  method  of 

cryftal- 
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cryftallization,  for  procuring  faks  pure  and  fimple,  whilft  their  innate  vir- 
tue, when  the  falts  are  diluted  with  a  certain  proportion  of  water,  unites 
the  fimilar  parts  together,  and  feparates  the  diffimilar ;  and  the  water,  being 
attraded  more  by  one  fait  than  another,  caufes  one  to  feparate  from  the 
water,  fooner  than  another.  And  unlefs  falts  be  thus  previoufly  depurated, 
it  is  in  vain  to  expedt  they  fhould  afford  pure  fpirits,  which  are  necefTary  to 
certain  operations.  If  any  lea-falt  were  in  nitre,  the  nitre,  upon  diftillation, 
would  afford  not  an  aqua  fcrtis,  but  an  aqua  regia  ;  and  the  fame  holds  true 
of  fea-falt,  if  any  nitre  be  mixed  among  it.  The  fait,  thus  obtained,  is 
fuch  a  diflblvent  of  gold,  that  without  its  addition,  gold  can  no  otherwife 
be  diffolved,  except  by  fufing  with  metals.  This  fait  is  a  wonderful  pre- 
fervative,  by  means  whereof  ail  the  parts  of  animals  and  vegetables  are  kept 
from  putrefaftion. 

P  R  O  C  E'S  S     CXLIII. 

Glauber'i  fpirit  of  fea-falt. 

'  i.f~¥~^0  three  parts  of  fea-falt,  prepared  as  in  the  preceding  procefs, 
'         J_     and  put  into  a  glafs-retort,  pour  one  part  of  the  ftrongeft  oil  of 

*  vitriol  -,  at  the  inftant  they  mix,  a  volatile  white  vapour  rifes  out,  which 

*  is  to  be  carefully  avoided,  as  being  fuffocating,  and  capable,  if  but  once 
'  drawn  in  with  the  breath,  to  ftop  the  aftion  of  the  lungs  irremediably. 

*  Direftly  apply  a  large  and  cold  glafs-receiver,  lute  the  jundlure,  apply  a 
'  very  fmall  quantity  of  fire  at  firft,  for  a  wild  fpirit  will  long  continue  to 

*  come  over,  fo  furioufly  as  to  blow  thro'  the  luting,  or  break  the  veflel ; 

*  fo  that  the  fire  muft  be  kept  gentle,  for  three  or  four  hours ;  then  encrealc 

*  it  a  little,  and  a  lefs  volatile  liquor  will  come  over.     After  eight  hours 

*  have  been  employed  upon  the  operation,  urge  the  fire  till  the  iron  pot 

*  becomes  ignited,  and  no  more  liquor  rifes  ;  then  let  all  cool,  and  when 
'  the  neck  of  the  retort  is  no  longer  hot,  take  off  the  receiver ;   the  liquor 

*  will  fume  :  and  beware  of  receiving  it  in  with  the  breath.     Pour  it  into  a 

*  glafs,  well-fitted  with  a  glafs-ftopper,  and  fet  it  in  a  cold  place,  other- 
'  wife  the  glafs  often  burfts,  by  means  of  the  motion  of  the  vapour.  If  thus 
'  kept  for  years,  a  white  fuffocating  vapour  immediately  breaks  out  upon 

*  opening  of  the  veffel  -,  but  if  the  fpirit  thus  produced  be  carefully  diftilled 
'  in  a  glafs-body,  under  a  chimney,  into  a  receiver,  the  volatile  fpirit  will 

*  come  over,  whilft  there  remains  at  the  bottom  a  more  fixed  liquor,  of  a 
'  colour  betwixt  a  yellow  and  a  green.  This  liquor  remains  quiet  without 
'  exhaling,  but  that  which  comes  over  into  the  receiver  has  a  violent  fuf- 
''  focating  volatility,  and  may  be  kept  apart  as  a  pure  volatile  fpirit  of  fait 
'  in  a  clofe  veffel. 

'  2.  To  three  parts  of  purified  and  dry  fea-falt,  put  into  a  retort,  add 
'  two  parts  of  clean  rain-water,  and  one  part  of  the  ftrongeft  oil  of  vitriol. 
'  Let  the  oil  of  vitriol  fall  in  by  fiow  drops,  to  prevent  burfling  the  vef- 
'  fel,  by  the  fudden  heat  that  would  rife  from  mixing  in  the  whole  at  once. 
'  THe  mixture  will  grow  hot  j  place  the  retort  in  a  fand  furnace,  and  apply 
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*  a  capacious  receiver ;  diftil  gently  for  the  firft  four  hours,  while  the  water 
'  comes  over  flowly  ;  otherwife,  if  made  to  rife  brifkly,  it  always  cracks 

*  the  receiver.  After  this,  increafe  the  fire  gradually  5  the  fpirit  of  fea-falt 
'  will  come  over,  which  is  then  known  to  rife,  when  the  liquor  runs  in 
'  fpiral  veins.  Now  raife  the  fire,  and  gradually  urge  it,  till  at  length  the 
'  iron-pot  grows  of  a  red  heat,  and  no  more  liquor  comes  over ;  at  which 
'  time  the  fpirit  will  not  fume.  Then  fuffering  all  to  cool,  pour  out  the 
'  fpirit,  which  is  now  neither  fuffbcating,  nor  fmoking.     If  this  be  diftilled 

*  again  with  a  gentle  fire,  in  a  glafs-body,  there  will  come  over  a  limpid, 
'  ungratefully  acid  water,  of  excellent  internal  ufe,  being  mixed  with  juleps, 
'  in  fuch  diftempers  as  require  it ;  an  excellent  fat  fpirit  will  remain  in  the 

*  bottom,  of  a  colour  betwixt  green  and  yellow. 

'  3.   In  both  cafes  there  will  be  left  behind  a  very  white  and  fixed  fait, 
'  that  can  only  be  fufed  with  a  violent  fire ;  this  fait  will  come  to  be  more 

*  particularly  confidered,  under  the  hundred  and  forty-fifth  procefs. 

The  ufe. 
It  feems  fiirprifing,  that  oil  of  vitriol  iliould  raife  fo  volatile  a  fpirit,  by 
being  barely  poured  upon  fo  fixed  a  fait  as  fea-falt  •,  which  fpirit  is  again  fixed 
by  adding  fair  water  to  it,  and  is  not  generated  when  the  oil  of  vitriol  is  mix- 
ed with  a  ftrong  folution  of  fea-falt  for  diftillation  ;  or  again,  when  the  oil  of 
vitriol  is  diluted  with  water,  and  added  to  the  fea-falt :  in  which  three  ways 
this  furprifing  and  fuffocating  volatiHty  is  fixed,  and  rendered  unhurtful : 
but  when  the  fpirit,  thus  fixed  and  rendered  wholgfom,  is  urged  with  the 
heat  of  a  hundred  degrees,  it  lets  go  its  water,  and  remains  rich,  very  fat, 
thick,  gratefully  acid,  fragrant,  and  of  a  greenilh  colour,  and  as  perfedt 
as  can  be  any  way  obtained.  But  here  again  are  certain  limits,  for  only 
one  certain  part  of  the  fait  is  thus  converted  into  acid  fpirit ;  whilft  the  other 
remains  fixed  with  the  oil  of  vitriol.  I  could  fcarce  gain  more  than  a  third 
part  of  pure  fpirit,  feparate  from  the  water,  in  proportion  to  the  fait.  This 
fpirit  has  fome  properties  in  common  with  other  acids,  and  fome  particu- 
lar. It  is  particularly  grateful  to  the  fi:omach,  excites  the  appetite,  atte- 
nuates mucous  humours,  refifts  putrefadlion,  and  corrects  the  bile,  when 
either  too  acrimonious,  large  in  quantity,  or  corrupted.  It  is  of  excellent 
life  in  curing  gangrenes  of  the  gums,  mouth,  or  tongue ;  it  prevents  the  ge- 
neration of  the  Itone,  and,  according  to  Helmont.,  helps  to  difiLlve  it  -,  it  is 
ferviceable  in  the  ftrangury  attending  old-age.  If  the  flrongefl:  fpirit  of  fait 
be  mixed  with  thrice  its  weight  of  alcohol,  and  the  two  be  thoroughly  united 
together,  by  two  or  three  diftillations,  they  make  a  volatile,  oily,  acid,  fra- 
grant and  balfamic  fpirit  of  great  virtue.  This  acid  fpirit  diflblves  gold, 
when  very  ftrong,  or  rendered  more  noble  by  being  feveral  times  drawn 
over  from  fea-falt :  in  fhort,  this  liquor  exceeds  all  that  can  be  faid  of 
it :  and  this  is  another  highly  ufeful  experiment,  which  we  owe  to  tiae  in- 
duftry  of  Glauber.. 

PROCESa 
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PROCESS     CXLIV. 

Spirit  of  fea-falt  with  bole. 

I.  rT~?AKE  fix  pounds  of  pure  dry  fea-falt,  put  it  into  two  earthen 
i  long-necks,  each  of  them  containing  three  pounds  of  fait ;  put 
the  long-necks  into  the  fire,  and  cover  them  with  tiles  to  prevent  any- 
thing falling  in.  Let  the  fire  be  placed  around  them,  at  fome  diftance 
firft,  and  afterwards  gradually  nearer,  and  at  length  up  to  their  fides  : 
the  fait  will  for  a  long  time  continue  to  crackle  ftrongly  •,  but  this  decre- 
pitation at  length  ceafes,  when  both  the  long-necks  are  thoroughly  ignited. 
When  the  fire  is  burnt  down,  the  fait  is  found  white,  pulverized,  and 
will  not  crackle,  when  thrown  into  the  fire.  It  lofes  always  one  fourth  in 
the  decrepitation,  but  feems  otherwife  unchanged  ;  tho'  it  would  eafily 
grow  moift  in  the  air.  It  is  now  fit  for  diftillation ;  wherein  had  it  been 
employed  without  decrepitation,  the  aftion  of  the  fire  would  have  made  it 
leap  into  the  receiver,  {o  as  to  difturb  the  operation,  and  fometimes  to 
burft  the  veflels  :  but  its  wild  crackling  fpirit  being  drawn  out  by  calcina- 
tion, it  will  afterwards  calmly  endure  the  fire. 

'  2.  Take  three  pounds  of  this  fait,  as  foon  as  it  is  decrepitated ;  grind 
it  in  a  large  hot  mortar,  and  prefently  mix  therewith  ten  pounds  of  com- 
mon red  bole  ;  divide  the  mixture  into  two  parts,  and  charge  two  long- 
necks  therewith,  fo  that  the  matter  may  not  come  into  the  mouths  of  the 
vefiels,  as  they  lye  horizontally  in  the  furnace.  Then  fit  them  into  the 
reverberatory  ;  building  up  the  open  fide  of  the  furnace  with  bricks  and 
mortar,  fo  as  to  leave  the  necks  ot  the  vefi^els  to  come  thro'  the  wall  ; 
apply  adopters,  and  large  receivers,  in  the  fame  manner  as  in  the  hun- 
dred and  forty-firfl:  procefs.  Apply  a  gentle  fire,  increafed  by  degrees  for 
twenty-four  hours,  that  all  may  become  thoroughly  hot  and  dry.  Then 
light  up  a  ftrong  fire  in  the  morning  •,  a  copious  white  vapour  will  come 
over,  like  white  clouds,  into  the  receivers  ;  and  dewy  drops  appear  in  the 
internal  furface  thereof.  Keep  the  fire  thus  for  two  or  three  hours,  then 
increafe  it,  upon  which  the  receivers  ufually  become  clearer,  and  the  fpirit 
runs  in  undtuous'  veins.  And  now  the  fire  may  be  increafed  to  the  ut- 
moft  degree,  and  continued  thus  for  fix  or  eight  hours,  that  the  vefl'els 
may  be  thoroughly  ignited.  When  no  more  fpirit  comes  over,  leave  off-, 
let  all  cool  -,  carefully  take  away  the  receivers,  and  empty  the  pure  liquor  : 
it  will  be  acid,  gratefully  fragrant,  of  a  green  colour,  and  in  the  quantity 
of  about  fix  ounces  from  a  pound  :  the  bole  remains  faline.  I  have 
boiled  it  in  water,  filtered,  and  infpiflTated  the  lixivium,  and  thereby  pro- 
cured a  large  quantity  of  a  yellow,  faline,  fl:yptic  fait,  that  was  not  alca- 
line,  but  appeared  a  new  kind  of  fait.  And  this  has  generally  been 
my  fuccefs  j  whence  I  wonder  Beguinus,  and  others,  fhould  write,  that 
they  could  convert  the  whole  quantity  of  fait  into  excellent  fpirit  of  fait  : 
for  my  own  part,  I  never  could,  with  the  utmoft  care  and  caution,  in  the 
moft  exaft  manner,  and  with  the  ftrongeft  fire,  long  continued,  obtain 
above  half  the  quantity  -,  unlefs  there  had  chanced  to  be  any  moillure  ad- 
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'  hering  to  the  fait,  or  the  bole.  This  dlftillation  of  fea-falt  requires  a 
^  ftronger  fire  than  that  of  nitre. 

The  ufe. 
This  fpirit  lliews,  that  a  certain  part,  but  not  the  whole  of  the  fait,  is  here 
converted  into  acid,  by  means  of  the  fire  and  the  bole.  In  this  difhillation, 
towards  the  end,  a  yellowifli  matter  inclining  to  white,  always  fixes  to  the 
upper  part  of  the  receiver,  and  has  a  fweetilh,  ftyptic,  faline  tafte  -,  and  i 
have  found  this  in  greater  plenty,  when  the  operation  was  performed  with 
brick-duil,  inftead  of  bole  :  it  feems  to  proceed  from  the  fait  and  fat  earth 
mixed  together.  The  fait  obtained  from  the  caput  mortuum  is  highly  com- 
mended by  Hehnont^  for  the  preparation  of  Butler" %  ftone  ;  and  the  fpirit  is. 
recommended  for  the  fame  purpofes,  as  that  of  the  preceding  procefs,  whete 
the  particulars,  relating  to  this,  are  already  confidered. 

PROCESS     CXLV. 

Glauber' J  Jal  mirabile.. 

«  T^  AKE  the  white,  faline,  fix'd  fait  remaining  at  the  bottom  of  the  rc- 

♦  X_  tort  in  the  preparation  of  Glauber's  fpirit  of  fea-falt,  to  be  got  out  by 
'  breaking  the  glafs ;  bruife  it,  melt  it  in  a  crucible  at  the  fire,  with  care  to 
'  prevent  any  coals  falling  in,  and  afterwards  dilute  it  with  common  water. 

*  Or  elfe  diffolve  the  fait,  as  it  remains  in  the  retort,  by  pouring  hot.  water  to 
'  it ;  ftrain  the  lixivium  hot,  evaporate  it  to  a  pellicule,  and  fet  it  in  a  quiet 
'  cold  place  ;  it  ufually  coagulates  into  a  mafs  like  ice,  or  if  it  remains  fome- 
'  what  fluid,  it  turns  folid  upon  being  poured  into  another  veflel.  If  the  fait 
'  be  diffolved  in  fix  times  its  quantity  of  hot  water,  then  thickened  again, 
'  and  fet  by  in  a  large  glafs,  it  Ihoots  into  beautiful  cryftals,  of  a  particular 
'  figuie,  confiderably  large,  that  remain  folid,  and  do  not  run  in  the  air. 

The  ufe. 
The  famous  inventor  of  this  fait  juftly  called  it  by  the  name  of  wonder- 
ful ;  not  only  on  account  of  its  being  new,  but  of  the  furprifing  effecfts 
it  produces.  I  know  fome  chemifts,  that  are  fond  of  fyftems,  pretend 
that  no  more  than  a  true  tartarum  vHriolatum  is  here  produced,  which  was 
long  known  before  the  time  of  Glauber.  But  tartarum  vitriolatum  has  not 
the  properties  which  are  found  in  this  fait,  either  in  refpeft  of  figure, 
tafte,  effefts,  or  any  thing  elfe  :  for  if  this  fait  be  properly  prepared,  reduced 
to  powder,  and  mixed  with  thrice  its  weight  of  vinegar,  beer,  wine,  or 
water,  arid  fet  apart,  it  freezes  them.  When  melted  in  a  crucible,  if  a 
fourth  part  of  antimony  be  thrown  to  it,  by  a  piece  at  a  time,  it  won- 
derfully refolves  it  •,  and  has  many  other  effefts,  as  to  which  Glauber,  Boyle, 
Becher,  and  Stahl  deferve  to  be  confulted  :  all  of  them,  men  of  the  utmoft 
penetration,  in  giving  light  to  the  more  abftrufe  parts  of  chemiftry  ;  to 
whom  we  muft  alfo  add  the  great  Homber^.  In  furgery,  this  fait  is  of  ex- 
cellent ufe  againft  putrefaftions  and  gangrenes  j  it  is  alfo-  of  ufe,  when  inter- 
nally 
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nally  taken  ;  by  gently  ftimulating,  refolving,  'purging,  and  promoting  of 
urine. 

PROCESS     CXLVI. 

Sea-falt  regenerated. 

'  T^  I  LUTE  four  ounces  of  oil  of  unar  per  deliquimn,  with  thrice  its 
'  A-^  weight  of  fair  water  •,  put  them  into  a  tall  and  large  glafs-body, 
'  with  a  narrow  mouth,  and  heat  the  liquor  ftrongly.  Then,  by  means  of 
'  a  funnel,  let  fall  into  it,  by  a  drop  at  a  time,  Glauhr's  fpirit  of  fait,  or  that 
'  prepared  with  bole  •,  a  great  effervefcence  will  rife.  When  this  is  over, 
S  fhake  the  glafs,  and  mix  all  well  together  ;  then  drop  in  more  fpirit,  and 
'  mix  as  before,  till  the  alcali  is  perfectly  faturated  with  the  acid.  Now  let 
'  the  Uquor  reft,  and  gently  pour  it  from  its  fasces  into  a  filter ;   evaporate 

*  to  a  pellicule,  fet  it  in  a  cold  quiet  place,  and  perfedt  eryfhals  of  fea-falt 
«■  will  be  obtained.  Treat  the  remaining  liquor  in  the  fame  manner,  after 
'  the  firft  cryftaJlization  is  over,  and  this  will  afford  the  fame  fait,  which  will 
'  be  fixed  in  the  fire,  and  have  all  the  other  properties  of  native  fea-falt. 

The  ufe. 

The  vegetable  alcali,  which  indifferently  receives  any  acid,  is  here  deter- 
mined by  the  acid  of  fea-falt ;  and  being  faturated  therewith,  afTumes  the 
nature  of  that  fait :  and  if  this  be  compared  with  the  hundred  and  thirty- 
fixth  procefs,  exhibiting  the  regeneration  of  nitre,  it  feems  greatly  to 
ftrengthen  the  doftrine  of  acids,  alcali,  and  compound  falts. 

PROCESS     CXLVIL 

'Tbe  regeneration  of  fal- ammoniac. 

<•  nr'AKE  four  ounces  of  the  alcaline  fpirit  of  fal-ammoniac ;  dilute  it 
*■  J_  with  thrice  its  weight  of  pure  cold  water,  in  a  tall  capacious  glafs- 
'  body,  with  a  narrow  mouth  ;  let  fall  into  it,  by  drops,  thro'  a  funnel,  to 
'  direft  it  into  the  hquor,  the  ftrong  fpirit  of  fea-falt,  prepared  in  either  way 
'  above-mentioned;  there  arifes  a  great  effervefcence:  continue  to  drop 
'  in  the  fpirit,  till  the  point  of  faturation  be  perfeftly  hit  ;  but  in  this  re- 
'  fpect,    great   caution   is   required ;  becaufe,    if   the    acid   prevails,  more 

*  than  is  requifite  to  a  perfeft  faturation,  it  remains  united  to  the  fait : 
'  whereas,  if  the  acid  abounded  in   the  fix'd  fait  of  the  preceding  pro- 

*  cefs,  it  may  again  be  driven  out  by  fire  ;-  but  if  this  were  attempted  in  the 
'  prefent  cafe,  both  the  acid  and  the  fait,  as  not  being  here  fixed,  would 
'  evaporate  together.  If  therefore  the  faturation  be  perfedl,  the  liquor  will 
'  be  limpid,  fcentlefs,  and  of  the  particular  talle  of  fal-ammoniac ;  and  tho' 
'  boiled  over  the  fire,  affords  no  faline  exhalation.  Strain  the  liquor,  eva- 
'  porate  to  a  pellicule,  fet  it  by,  and  there  will  Ihoot  a  fine  woolly  fait,  per- 

'  fedly 
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j*  ■  fe<9iy  after  tie  fame  manner  as  in  the  lixivium  of  fal-ammoniac  thus  feleat- 
'  ed.  If  the  hquor  were  to  be  infpiflated,  till  a  dry  mafs  remained  at  the 
'  bottom,  it  would  be  a  white  fait,  in  every  refpedt  ammoniacal ;  and  may, 

*  by  a  proper  fire,  be  raifed  into  the  true  flowers  of  fal-ammoniac' 

^he  ufe. 

The  volatile  alcali  of  animal  and  vegetable  fubftances,  which,  of  itfelf, 
indifferently  receives  all  acids,  is  here  determined,  by  the  acid  of  fea-falt, 
into  a  femi-volatile  fea-falt.  Hence  the  rule  appears  to  receive  confirmation, 
that  acids  determine  alcalies  into  their  own  nature ;  whilft  the  alcah,  either 
gives  fixednefs  or  volatility,  according  as  itfelf  is  fixed  or  volatile.  And, 
therefore,  as  a  large  quantity  of  volatile  alcali,  is  continually  generated  from 
putrefied  animals  and  vegetables ;  if  there  was  in  nauire  a  fpirit  of  fea-falt 
floating  about  in  different  places,  fal-ammoniac  would,  in  thefe  places,  be 
continually  produced  :  and  the  fame  fpirit  meeting  with  a  fixed  alcali,  pro- 
duced from  the  afhes  of  vegetables,  would  immediately  afford  a  true  fixed 
fea-falt.  But  tho'  it  is  eafy  to  manifeif  thefe  fixed  alcalies  by  experiments, 
yet  it  is  very  difficult  to  Ihew  the  exiftence  of  fuch  acids  in  nature ;  unlefs 
we  had  the  fecret  of  Mr.  Boyle,  who  declares,  that  by  a  fecret  and  long 
continued  digeftion,  fea-falt  may  be  fo  difpofed  as  to  part  with  its  acid 
:fpirit  by  a  gentle  heat,  before  its  water ;  and  this  without  any  addition  {a). 

PROCESS     CXLVIII. 

Tartarum  mtrkhtwn. 

*■  1.  '  I  ^AKE  three  ounces  of  pure  oil  of  vitriol,  dilute  it  with  thrice  the 
'  jL  quantity  of  warm  water,  in  a  tall  capacious  glafs-body  with  a  nar^ 
'  row  neck  •,  add  to  it,  drop  by  drop,  a  quantity  of  oil  of  tartar  per  deli- 
'  quium,  till  the  point  of  faturation  is  perfeftly  obtained  :  otherwife  a  perni- 

*  cious  acrimony  either  acid  or  alcaline  remains.  In  this  experiment  a  vio- 
'  lent  effervefcence  will  arife  •,  and  a  white  fait  begin  to  appear  at  the  bottom, 
'  long  before  the  faturation  is  completed.  After  this  point  is  found,  fhake 
'  the  vefl"el  for  a  confiderable  time,  and  tafi:e  the  liquor  •,  if  it  taftes  neither 
'  acid  nor  alcaline,  take  a  little  thereof,  and  heat  it,  divide  it  into  two  parts, 
'  and  to  one,  add  a  drop  of  oil  of  vitriol,  and  to  the  other  a  drop  of  oil 

*  cf  tartar />fr  deliquium,  and  if  no  effervefcence  appears  in  either,  the  point 
'  of  faturation,  here  fo  requifite  for  medicinal  ufe,  is  exaftly  hit.  If  any 
'  effervefcence  arife  upon  the  addition  of  the  acid,  the  alcali  prevails  •,  and  if 
'  the  alcali  caufes  any  effervefcence,  the  acid  prevails  •,  but  when  the  equi- 
'  librium  is  obtained,  let  the  liquor  be  entirely  diflolved  by  the  addition  of 
'  hot  water,  fo  that  all  the  fait  may  be  taken  up.  Let  the  liquor  be  ftrained 
'  while  it  is  hot,  evaporated  to  a  pellicule,  and  cryftallized.  A  white  fait 
■*  will  be  obtained,  of  a  neutral  tafte,  that  requires  a  large  proportion  of 

(a)  In  his  treatife  oi  Mechanical  ^alilia. 

*  w^ter 
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'  water  to  difTolve  it :  what  remains  cannot  be  cryftallized  ;  as  happens  in 
'  the  cafe  of  nitre,  fea-fak,  and  almoft  every  other  fait. 

'  2.  Some  eminent  chemifts,  among  whom  we  reckon  Tachenius,  imagine 

*  that  the  oil.  of  vitriol,  after  having  fuffered  fo  great  a  fire,  carries  up 
'  with  it  fome  volatilized  metallic  part,  that  gives  a  noxious  quality  to  this 
'  fait,  not  to  be  eafily  deftroyed  ;  hence  they  endeavoured  to  obtain  this 
'  acid  native  and  fimple,  without  fire,  and  join  it  with  fixed  alcali  of  tartar. 
'  They,  therefore,  diflblved  vitriol  in  water,  fo  as  to  make  a  dilute  and  pure 
'  liquor,  to  which,  when  filtered,  they  added  oil  of  tartar  per  deliquimn^ 
'  drop  by  drop  -,  upon  which  the  liquor  grows  turbid,  and  the  iron,  in  form 
'  of  yellow  oaker,  falls  to  the  bottom  :  they  carefully  proceed  thus,  till  no 

*  more  precipitate  is  obtained,  upon  addition  of  the  alcali.  This  point  they 
'  carefully  obferve,  and  fet  by  the  mixture,  till  all  the  metallic  fseces  are 
'  precipitated,  then  filter  the  pure  liquor,  infpifTate,  and  cryftallize  as  be- 
'  fore.  Thus  a  tartarum  vjtriolatum  is  obtained  without  fire ;  and  as  they 
'  feem  to  imagine,  without  any  fufpicion  of  a  fharp  corrofive  virtue.  And 
'  if  there  be  no  blue,  or  green  colour  remaining  in  the  liquor,  or  the  fak 
'  prepared  from  it,  the  preparation  will  be  good  ;  but  otherwife  it  will 
'  retain  fomething  of  copper,  and  prove  malignant. 

'  3.  When  by  the  like  means,  a  fait  is  prepared  with  any  pure  volatile 
'  alcali,  and  oil  of  vitriol,  either  alone  or  diluted  with  water,  a  like,  but  a 
'  femi-volatile  and  more  penetrating  fait  is  obtained  •,  whereas  the  former  is 
'  wonderfully  fixed.  This  fait,  in  whatever  manner  prepared,  appears 
'  confiderably  ponderous  and  folid ;  and  yet  at  the  fame  time  is  mild  and 
'  opening.' 

'The  uje. 

The  virtue  of  this  fait  is  efteemed  highly  opening,  if  taken  upon  an  emp- 
ty ftomach,  diluted  with  broth  or  whey,  and  affifted  with  the-  exercife  of 
the  body  -,  for  thus  by  attenuating,  refifting  putrefaftion,  and  ftimulating,  it 
opens  the  obfi"rufted  vifcera,  fo  as  to  have  acquired  the  name  of  the  univerfal 
digeftive :  btit  Tachemus  calls  it  an  unmetallic  vitriol.  From  the  hundred 
and  thirty-fixth,  hundred  and  thirty-feventh,  and  three  kft  proceffes,  it  ap- 
pears, that  the  moft  corrofive  alcalies  and  acids  grow  perfeftly  mild  upon 
mixing  together.  Whence  we  learn  that  two  poifons,  as  they  would  prove,, 
if  taken  feparate,  may  be  rendered  innocent,  if  drank  mixed  together  ;  or 
even  that  one  may  be  correfted  by  taking  the  other  loon  after.  Hence  alfo 
we  fee  that  water  may  lie  wonderfully  concealed  in  falts,  and  at  length  be 
fet  free  from  them  ;  for  the  acid  fpirit  of  nitre  contains  fixty  parts  of  water,, 
to  nineteen  of  true  acid  ;  fpirit  of  fait  holds  fifty-two  parts  of  water,  to  thir- 
teen of  acid ;  and  oil  of  vitriol  fixty  of  water,  to  thirty-feven  of  acid  ;  even: 
fuppofing  all  thefe  liquors  highly  reftified  :  fo  large  a  quantity,  therefore,  lay 
concealed  in  decrepitated  fea-falt.  Arid  hence  we  learn  that  there  are  but 
very  few  fimple  folTil  acids  ;  as  the  acid  of  alum,  vitriol,  and  fulphur  is  the 
faiT^e ;  aqua  fortis,  and  fpirit  of  nitre  have  no  difference ;  and  the  fpirit  of 
fca-iiilt,  falt-fprings,  and  fal-gem  are  all  the  fame. 
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II. 

Processes   upon  SULPHURS. 

PROCESS   CXLIX. 

'T'he  examination  of  fulphur. 

'  T^ERFECT  fulphur  is  found  in  the  mines,  under  very  different  forms; 

*  J^  fometimes  fmooth  and  yellow,  fometimes  yellow  and  almoft  tran- 
'  fparent  like  amber,  fometimes  red  and  almoft  tranfparent,  like  ruby, 
'  but  more  frequently  of  an  opake  grey  colour.  Any  of  thefe  forts  being 
'  put  into  a  crucible,  eafily  melt  in  the  fire,  and  fo  long  appear  tranfparently 
'  red  ;  but  when  cold,  they  again  become  opake.  Sulphur,  as  foon  as  melt- 
'  ed,  readily  takes  flame  upon  the  admiffion  of  the  external  air,  and  burns 
'  blue  ;  the  vapour  whereof,  being  received  with  the  breath  into  the  lungs, 
'  proves  fuffbcating  to  all  animals.  It  entirely  burns  away,  or  fcarce  leaves 
'  any  fsces  behind  :  if  kept  melting  in  the  fire  without  burning,  it  dif- 
'  charges  a  ftrong  fmelling,  acid,  but  not  fuffocating  vapour ;  as  foon  as 

*  melted,  fome  part  of  it  goes  into  the  air ;  and  if  long  kept  fufed,  without 

*  burning,  it  all  of  it  gradually  becomes  volatile,  and  vanifhes.  When  cold, 
'  it  is  extremely  brittle ;  and  when  melted  by  heat,  it  feems  vifcous  like 
'  pitch  ;  and  in  neither  form  will  mix  with  water.     It  will  never  diffolve  in 

*  alcohol  alone ;  if  its  powder  be  mixed  with  any  acids  or  alcali,  it  gives  not 

*  the  leaft  figns  of  ebullition,  or  effervefcence  ;  fo  that  it.  has  not  thus  the 
<  effedl  of  an  acid  or  an  alcali.    If  taken  crude  into  the  body,  by  fmall  dofes 

*  frequently  repeated,  it  wonderfully  cleanfes  the  firft  paflages,  at  length 

*  purges  ftrongly,  and  then  efi'eflually  cures  certain  cutaneous  difeafes,  and 
*.  fuch  ^  proceed  from  worms,  or  mercurial  fumes.' 

The  life. 

Hence  the  nature  of  fulphur  may  be  in  fome  meafure  underftood,  as 
found  naturally  in  the  earth.  And  hence  it  appears  why  the  chemifts  have 
called  it  the  rofin  of  the  earth :  for  excepting  that  it  does  not  diffolve  in 
Xpirit  of  wine  and  alcohol,  in  other  refpefls  it  approaches  to  rofin. 

P  R  O  C  E  S  S     CL. 

The  Jhwers  of  fulphur. 

*  i.rTp  AKE  fix  ounces  of  common  fulphur,  put  it  into  a  body  oi Haf- 
'       JL  f'^^  earth,  apply  a  capacious  glafs-head,  clofe  the  junftures  with 

'  a 
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*  a  mixture  of  equal  parts  of  clay  and  afhes,  wrought  up  with  water ;  fet 
'  it  in  a  fand-furnace,  fo  that  the  fame  may  almoft  touch  the  lower  rim  of 
'  the  glafs-head.     Let  the  pipe  of  the  head,  and  likewife  the  body  itfelf, 

*  incline  a  little  downwards,  that  the  moifture  may  run  into  the  receiver, 
'  fixed  for  the  purpofe.  Make  a  gradual  fire,  and  continue  it  till  the  head 
'  begins  to  grow  dark  with  the  afcending  flowers  ;  a  little  water  will  rife 
'  and  come  into  the  receiver.     Cautioufly  keep  up  the  fire,  that  the  heat 

*  may  not  melt  the  flowers  in  the  head,  and  yet  be  fufficient  to  fublime 
'  the  fulphur.  Continue  thus  for  eight  hours,  and  at  length  increafe  the 
'  fire,  till  the  lower  rim  of  the  head  grows  almoft  fo  hot  as  to  melt  the 

*  fulphur  :  the  fulphur  will  now  be  fublimed  into  a  yellow,  light,  rarified, 
'  foft,  powdery  fubftance,   called  flowers  of  fulphur. 

'  2.  This  experiment  is  fufficient  for  our  prefent  purpofe :  but  thofe  who 
'  make  flower  of  brimftone  for  fale,  have  entire  furnaces  built  for  the  pur- 
'  pofe,  with  two  chambers  or  partitions,  one  containing  the  fulphur  to  be 
'  fublimed,  where  the  fire  is  placed,  and  the  other  adjoining  to  it,  commu- 
'  nicating  therewith,  and  kept  cold.  Both  of  them  are  exaftly  ftopped  up 
'  to  exclude  the  air  ;  and  thus  the  fulphur  being  urged  in  one  chamber,  by 
'  the  heat  of  the  furnace,  and  rendered  volatile,  flies  into  the  other  which 

*  is  cold,  and  there  coUefts  together.  When  the  operation  is  ended,  and 
'  all  grown  cold,  the  furnaces  are  opened,  and  the  flowers  fwept  out ;  and 
'  thus  they  repeat  the  operation  with  frefh  fulphur.  And  as  they  thus  pre- 
'  pare  the  flower  of  fulphur  in  large  quantities,  with  little  labour  and  fmali 

*  expence,  hence  it  is  ufually  fold  but  little  dearer  than  rough  brimftone. 

The  life. 

The  fulphur,  by  this  means,  is  attenuated  and  purified  ;  in  other  refpefts 
it  is  not  changed  ;  but  thus  it  becomes  very  fit  for  internal  m.edicinal  ufe. 
For  when  thus  divided,  it  exerts  its  virtues  to  greater  advantage  in  the  body  ; 
and  thus  alfo  it  proves  fitter  for  external  chirurgical  ufes,  chiefly  when  it 
comes  to  be  mixed  with  balfams,  liniments,  and  unguents.  And  hence  we 
underftand  its  wonderful  nature  •,  for  tho'  ever  fo  often  fublimed,  it  always 
remains  the  fame,  without  being  changed  or  mixed  :  it  therefore  can  never 
become  a  metal,  or  enter  the  compofition  of  metals.  This,  therefore,  is 
not  the  fulphur  of  the  philofophers,  nor  can  ever  be  made  to  afford  it ;  as 
being  no  more  than  an  oil  mixed  with  an  d;cid.  So  long  as  the  air  is 
excluded  from  this  fulphur,  heated  even  to  the  degree  of  fufion,  it  re- 
mains unchanged  by  the  fire ;  but  as  foon  as  the  free  air  is  admitted,  it 
prefently  takes  flame,  and  then  foon  changes,  and  divides  into  feparate  parts. 
Paracelfus  direcSts  thefe  flowers  to  be  fublimed  from  the  red  calx  of  vitriol, 
and  recommends  them  for  the  cure  of  exulcerated  lungs.  I  made  the  ex- 
periment, but  without  finding  that  thefe  flowers,  which  he  fo  much  com- 
jnends,  had  greater  virtues  than  the  common  flower  of  brimftone. 
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PROCESS    CLI. 

The  acid  fpirit  of  Julphur. 

I. /^HUSE  a  cool,  moift,  ftill  day,  and  melt  pure  flower  of  brim- 
V_J  ftone,  in  an  earthen  cylindrical  pan,  three  inches  deep,  and  as 
many  over.  When  the  fulphur  is  thoroughly  melted,  but  not  fired,  puc 
the  vefTel  under  a  chimney  that  does  not  fmoke,  but  difcharges  alL 
fumes  made  upon  the  hearth.  Now  light  up  the  melted  brimftone,  and 
immediately  cover  it  with  a  glafs-bell,  the  centre  whereof  is  over  the 
centre  of  the  flame.  The  bell  fhould  firft:  be  fufpended  in  the  vapour  of 
hot  v/ater  to  moifben  its  internal  furface,  and  let  it  be  fo  fupported  by 
bricks,  fet  triangularly,  as  not  entirely  to  extinguifh  the  flame  of  the  burn- 
ing brimflone ;  otherwife  the  nearer  it  is  to  the  flame,  the  better.  As  foon 
as  the  flame  begins  to  go  our,  let  there  be  at  hand  another  fimilar  vefiei 
full  of  melted  brimfl:one,  to  be  fi.red  and  applied  as  the  former  ;  and  con- 
tinue thus  for  a  whole  day.  A  flrong-fmelling  acid  vapour  will  begin  to 
colledl  in  the  bell  ;  efpecially  during  the  coldnefs  of  the  night ;  apply  a 
little  glafs-receiver  to  the  bell,  which  is  to  be  fet  fo  inclining,  as  that  the 
liquor  may  gently  run  out  of  it  into  the  receiver.  Thus  by  continuing 
the  operation,  and  increafing  the  number  of  the  bells,  there  will  be  ob- 
tained a  gratefully  acid,  ponderous,  yellow,  and  fometimes  red  liquor,  that 
is  wonderfully  fixed  at  the  fire,  fo  as  to  require  almofb  the  fame  heat  to 
raife  it  as  oil  of  vitriol.  It  alfo  ftrongly  attrafts  water;  and  therefore 
gradually  increafes  its  weight  in  an  open  glafs.  If  all  thefe  dire<5tions  be 
well  obferved,  the  operation  will  always  fucceed.  The  vapour  here  muft  be 
carefully  avoided. 

'  2.  Mr.  Homberg  finding  this  method  too  tedious,  has  invented  a  much 
eafier  and  better,  whereby  five  ounces  may  be  obtained  in  twenty-four 
hours  {a).  He  took  the  mofl  capacious  glafs-receiver  he  could  get,  and 
cut  a  round  hole  in  die  bottom  thereof,  eight  or  ten  inches  wide.  This  is 
done  by  firfl:  finding  the  centre  of  the  bafis,  by  letting  a  plumb-line  fall 
down  thro'  the  mouth  of  the  glafs  till  it  touch  the  bottom,  and  remain 
every  way  equidiftant  from  the  fides  ;  the  point  of  contaft  is  marked  with 
a  diamond  ;  then  fetting  t\-^  foot  of  a  pair  of  compafies  on  that  point,  and 
opening  them  to  the  difl:ance  of  five  inches,  the  periphery  of  a  circle  is 
ftruck  with  ink.  When  the  line  is  dry,  it  is  to  be  cut  with  a  diamond, 
the  deeper  the  better.  Then  have  at  hand  an  iron  ring,  of  the  exad  fize 
with  the  circle  drawn.  When  the  iron  is  heated,  apply  it  to  the  round 
line,  and  the  piece  will  fly  off:,  and  leave  the  bafis  open.  When  the  beli 
is  thus  procured,  pafte  a  flip  of  ftrong  linen  about  the  neck,  with  a  loop- 
hole for  a  fl:ring  to  run  thro',  in  order  to  fufpend  the  bell  :  then  have 
ready  a  cylindrical  earthen  pan,  fix  inches  wide,  full  of  pure  melted  ful- 
phur ;  light  it,  and  kt  this  vefl"cl  upon  a  glazed  earthen  foot,  placed  upon 


'\a)  See  Memoir,  de  FAcad.  An.  1703.  pag.  31,  &c. 
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*  the  rifing  part  in  the  middle  of  a  large  glazed  difh  ;  Tufpend  the  bell 
'  exaftly  over  the  middle  of  the  flame,  at  fuch  a  diftance  as  not  to  extin- 

*  guifli  it.  Make  the  fulphur  always  burn  equably,  by  fupplying  it  with 
'  new,  and  taking  off  the  cruft  with  an  iron  rod,  when  it  grows  hard  •,  fo 
'  that  the  diftillation  may  thus  proceed  uninterrupted.  The  other  particu- 
'  lars  above-mentioned,  of  moiftening  the  infide  of  the  bell  with  a  warm 
'  aqueous  vapour,  of  taking  the  opportunity  of  a  cold,  moift,  ftill  air,  and  of 
'  a  chimney  that  does  not  fmoke,  are  here  alfo  to  be  regarded. 

T'he  ufe. 

The  fulphur  fublimed  into  flowers,  is  freed  from  its  earth  and  metal- 
lic part.  When  lighted,  after  being  melted,  it  burns  only  on  its  furface 
contiguous  to  the  air  -,  its  blue  flame  confifts  of  fire,  or  the  inflamma- 
ble oily  part  of  the  fulphur,  agitated  by  the  fire,  and  a  mineral  acid, 
which  is  the  other  conftituent  part  of  the  fulphur,  now  agitated,  atte- 
nuated, made  cauftic  and  volatile,  by  the  flame.  Thus  the  unftuous 
combuftible  matter  is  confumed  by  the  fire,  and  the  ponderous  acid  dilTipat- 
ed,  which  foon  after  condenfes  by  its  own  weight,  when  it  gets  clear  of  the 
flame  that  throws  it  off.  And  hence  this  vapour  becomes  fo  mortal,  becaufe 
the  violently  cauftic  acid,  thus  ftrongly  agitated,  comes  in  contact  with  the 
nerves,  which  move  the  mufcles,  that  join  the  interftices  of  the  cartilaginous 
rings  of  the  larynx,  bronchia,  and  veficula  of  the  lungs  -,  whence  it  contrafts 
them  fpafmodically,  fo  as  to  ftimulate  the  lungs  into  a  panting  endeavour  to 
cough,  whilfl:  they  are  entirely  contrafted,  and  not  fuffered  to  expand  by 
the  weight  of  the  air  ;  altho'  the  breaft  be  dilated  with  a  laborious  but  fruitlefs 
e-Jeavour.  The  fame  vapour,  fliut  up  with  fermentable  liquors,  flops  fermen- 
t'ttion  -,  and  if  ftrongly  repeated,  prevents  putrefadion  in  all  bodies  that  other- 
vife  eafily  putrefy.  Hence  this  fume  is  a  proper  prefervative  againft  peftilential 
poifon,  and  the  contagion  that  flies  abroad,  or  remains  fixed  in  goods,  fo  as 
to  infe6t  them.  And  hence  we  underftand  why  the  flame  of  nitre  and  ful- 
phur together,  but  chiefly  of  gunpowder,  afibrd  a  very  healthy  fume  in  the 
height  of  the  plague  ;  for  the  explofive  acid  vapour  of  nitre  and  fulphur 
correfts  the  air  ;  and  the  fame  vapour,  if  received  in  a  fmall  clofe  pent  up 
place,  kills  infeds.  This  fpirit  of  fulphur,  called  by  the  name  oi  oleum  ful- 
■phuris  per  campanum,  is  no  other  than  the  oil  of  vitriol,  which  was  lodged 
in  the  vitriolic  pyrites :  and  afterwards,  joining  with  the  oil  of  coals,  con- 
ftitutes  fulphur.  This  appears  from  all  kinds  of  trials  -,  only  oil  of  vitriol  is 
fufpefled  to  contain  fome  metallic  impreffion,  which  is  wanting  in  the  fpirit 
of  fulphur,  prepared  from  the  flower  of  fulphur.  The  great  Homberg  has, 
with  much  labour  and  fubtlety,  computed  the  quantity  of  this  acid  contained 
■in  fulphur,  and  found  it  to  be  nearly  a  tenth  part.  And  thence,  perhaps,  we 
have  the  reafon  why  alcohol  will  not  touch  fulphur,  viz.  becaufe  its  oil  is 
faturated  with  acid  :  and  again,  why  a  tenth  part  of  alcali,  mixed  with  it  by  the 
fire,  occafions  alcohol  to  dilTolve  it,  viz.  becaufe  thus  having  alcali  to  abforb 
the  fixed  acid,  it  leaves  the  oil  free  to  diflblve  in  the  alcohol :  and  again,  why 
fulphur  refifts  acids,  and  is  not  refolved  thereby  :  why  when  once  difl^olved 
)vith  its  own  acid,  it  admits  no  more  :  why  metals  melted,  or  calcined  with 
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fulphur,  are  corroded  thereby,  viz.  becaufe  the  acid  of  the  fulphur,  forfak- 
ing  its  own  oil,  is  ftrongly  attrafted  into  the  metals,  and  thus  corrodes  them 
into  a  kind  of  vitriol.  And  hence  let  thofe  lefs  Ikilful  chemifls  grow  more 
prudent,  who  endeavour  to  fix  fulphur ;  which  is  only  a  foflil  acid  united 
with  an  inflammable  oil ;  and  no  longer  attempt  to  fix  metallic  mercury 
therewith  ;  for  fuch  heterogeneous  things  cannot  enter  each  other  :  nor  can 
they  give  the  gravity  and  folidity  here  fo  requifite,  nor  indeed  the  fimplicity 
or  malleability.  This  fpirit  of  fulphur,  being  purified,  barely  by  ftanding, 
then  mixed  with  juleps,  gives  them  an  agreeable  acidity,  and  renders  them 
a  wholefom  drink  in  all  inflammations,  and  hot  dileafes,  attended  with  thirlt 
and  corruption.     Helmont  fays,  it  is  conducive  to  the  prolongation  of  life. 

PROCESS     CLII. 

Sulphur  dijjblved  in  fixed  akali^ 

*  rr^AKE  nine  drachms  of  pure  flower  of  fulphur,  melt  it  in  a  crucible, 
'     X     ^nd  add  two  drachms  of  dry  fixed  alcali  in  powder  •,  the  fulphur 

*  will  prefently  begin  to  change  of  a  new  and  particular  odour,  and  of  a  high 
'  red  colour  -,  fl:ir  the  mixture  over  the  fire  with  a  tobacco-pipe,  then,  when 
'  thoroughly  melted  and  united,  pour  it  out  upon  a  cold  marble.  It  will  be 
'  a  red,  brittle  mafs,  foluble  in  water,  and  foon  relenting  in  the  air ;  whereas-. 

*  the  fulphur  before  would  neither  refolve  by  the  adion  of  the  air,  or  water.'' 

The  life. 

The  fixed  alcali,  being  here  actuated  by  the  fire,  intimately  unites  wit& 
the  melted  fulphur,  attradts  its  acid,  and  joins  therewith,  fo  that  the  fulphur 
refolves  into  its  two  feparate  principles  ;  yet  the  oil  does  not  here  remain 
feparate,  but  is  intimately  united  with  the  alcali,  and  acid  fait,  fo  as  imme- 
diately to  produce  a  wonderful  foap,  confifliing  of  acid,  alcali,  and  oil  ;  and 
therefore  the  combination  of  the  toffil  acid,  alcali,  and  oil,  in  the  compofition 
of  fulphur,  changes  the  oil  to  another  nature  ;  but  the  acid  remaining  almoft 
unchanged,  comes  out  the  fame  upon  the  refolution  :  and  hence  we  may 
'  underfland  the  power  of  fixed  alcali  in  metallurgy.  Sulphur  is  often  mix- 
ed with  metals,  and  makes  them  brittle  •,  but,  if  fixed  alcali  be  added  to 
'  them  in  fufion,  it  takes  the  fulphur  into  itfelf,  from  the  metal,  and  floating 

upon  the  furface,  as  a  lighter  foap,  leaves  the  heavier  metal,  now  freed 
Irom  its  fulphur,  to  fall  to  the  bottom,  in  the  form  ot  a  regulus,  whilft 
the  alcali  has  no  entrance  into,  or  power  upon  the  metal.  Hence,  therefore,, 
if  there  be  any  doubt,  whether  any  fofTil  glebe  or  ore  contains  fuiphur,  the 
way  is  to  grind  and  melt  it  with  fixed  alcali ;  for  thus  tire  alcali  will  mani- 
fell  the  fulphur  by  the  colour  and  fmell  produced, 
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PROCESS    CLIII. 

Sulpher  dijfolved  in  volatile  alcali. 

'  ]\ /TIX  *"y  ftrong  alcaline  fpirit,  whether  prepared  from  fal-ammoniac, 
'  IVx  hartfhorn,  blood,  or  the  like,  with  pure  flowers  of  fulphur  ;  diftil, 

*  and  cohobate,  by  which  means  the  fulphur  will  be  diflblved  :  or  if  the 
'  mixture  be  long  kept  in  a  clofe  veflel,  and  frequently  Ihook,  by  this  meansj, 

*  alfo,  a  golden  tin6lure  may  be  obtained. 

'The  ufe. 
This  procefs  ferves  to  Ihew  the  power  which  volatile  alcali  has  upon  the 
acid  of  fulphur,  and  the  confequent  change  thereof.     But  whether  the  tinc- 
ture poflefTes  fuch  great  medicinal  virtues,  efpecially  in  difeafes  of  the  breaft, 
as  an  eminent  chemifl  imagined,  may  be  juftly  queftioned. 

PROCESS    CLIV. 

^he  folution  of  fulphur  in  alcohol, 

*  r  H  1  A  K  E  fulphur,  firft  opened  by  fixed  alcali,  as  in  the  hundred  fifty- 
'     A     fecond  procefs,   and  whilft  it  remains  ftill  hot  from  the  fire,  and 

*  confequently  dry,  grind  it  fine  in  a  hot  and  dry  mortar  ;  put  it  into  a  dry 
'  glafs,  and  pour  pure  alcohol  thereon,  fo  as  to  float  five  inches  above  it. 
»  The  alcohol  thus  perfeftly  difiblves  the  fulphur,  as  foon  as  it  comes  in 
'  contaft  therewith,  into  a  rich,  gold-coloured,  unftuous  liquor,  which,  by 
'  fhaking,  becomes  fliill  richer.  Let  the  tinfture  be  decanted  clear  from  its 
'.  fseces,  pour  frelh  alcohol  upon  the  remainder,  and  this  being  again 
<  tinged,  feparate  it,  and    repeat  the   operation,  till  the   alcohol  becomes 

*  tinged  no  longer.  Keep  all  the  tinftures  mixed  together  :  they  make  a. 
«  liquor  that  has  a  very  particular  fmell,  tho'  not  ungrateful,  but  with  fome 
«  fragrance.  It  is  of  an  exceeding  aromatick  heating  tafl;e,  and  of  a  corre- 
'  fponding  medicinal  virtue  :  the  fseces  left  behind  are  grey-coloured,  fa- 
<•  line,  and  earthy. 

The  ufe. 

Alcohol  will  not  touch  native  fulphur,  tho'  ever  fo  long  digefted  there- 
with, but  as  foon  as  the  fulphur  is  opened  by  alcali,  it  is  then  eagerly  taken 
up  by  alcohol ;  fo  that  I  fcarce  know  any  quicker  folution.  Hence  w€ 
learn  the  power  that  alcalies  have  upon  fulphur,  for  procuring  entrance  to 
alcohol.  Sure,  therefore,  fulphur  frequently  lyes  concealed  in  many  foffil 
glebes,  but  efpecially  in  ores  ;  whence  it  happens,  that  a  fimple  tinfture  of 
fulphur  has  often  been  fold  for  the  moft  fecret  and  valuable  metallic  tinc- 
tures, even  to  princes  :  and  I  remember  a  boafled  tindure  of  gold  thus  put 
ofi  for  aurum  fotahile  at  a  high  price.  This  tinfture  was  made  by  mixing 
.gold  with  crude  antimony,  and  the  alcali  of  tartar,  or  Glauber's,  alcaheft,. 
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melted  and  ftirred  together  •,  then  the  whole  being  afterwards  bruifed,  and 
brought  to  powder,  it  afforded  a  golden  tinfture  with  alcohol :  but  this,  I  fay, 
was  a  mere  tindture  of  fulphur  •,  for  the  gold  here  remains  unchanged  :  but 
antimony  abounds  v/ith  fulphur,  and  in  melting,  the  alcali  attracts  this 
fulphur,  feparates  it  from  the  metalline  mafs,  and  opens  it ;  then  the  alco- 
hol, being  added  to  the  whole  ground  mafs,  extrads  only  the  fulphureous 
part  opened  by  the  alcali,  and  leaves  the  gold,  or  metallic  part  of  the  anti- 
mony, perfeftly  untouched.  And  this  obfervation  is  of  infinite  ufe  in  ex- 
amining numerous  other  fliam-tinftures ;  for  as  foon  as  a  fliilful  artift  knows 
that  fixed  alcali  is  employed  in  making  them,  he  knows  they  muft  proceed 
from  fulphur  ;  becaufe  the  metallic,  or  as  chemiils  call  it,  the  mercurial  part, 
is  never  touched  by  vegetable  alcali.  In  the  mean  time  our  tinfture  of  ful- 
phur afibrds  a  wonderful  warming  medicine,  that  caufes  eruftation,  refills 
acids,  and  cuts  phlegm  ;  a  few  drops  of  it  being  taken  upon  an  empty  fto- 
mach,  in  mead,  Spanijh  wine,  or  any  proper  fyrup,  which  it  thus  turns  white, 
fo  as  to  be  called  the  milk  of  fulphur.  But  I  could  never  difcover  its  anti- 
phthifical  virtue,  as  a  laft  refuge  in  ulcerated  lungs,  tho'  I  have  diligently 
fought  for  it ;  notwithftanding  the  great  Dr.  Willis  has  wonderfully  recom- 
mended it  in  this  diftemper;  but  I  judge  fuch  preparations  Ihould  be  more 
fparingly  praifed  by  phyficians. 

PROCESS    CLV. 

The  fyrup  of  fulphur. 

*  rr^AKE  a  drachm  of  fulphur,  opened  with  alcali ;  dilute  it  with  thrice 
'  X  its  weight  of  water,  wherein  it  almofl  wholly  diflblves  ;  add  to  the 
«  folution  twice  or  thrice  its  weight  of  fugar,  a  little  boiled";  mix  them  toge- 
'  ther,  and  thus  a  kind  of  fyrup  of  fulphur  Is  prepared,  containing  the  vir- 
«  tue  of  the  open'd  fulphur,  and  may  thus  be  conveniently  employed  for  me- 
«  dicinal  ufes.  It  is  made  more  expeditioufly  by  mixing  the  tincture  with 
'  fix  times  its  weight  of  the  fyrup  of  liquoriih,  or  other  the  like  fyrup.' 

The  ufe. 

What  opinion  phyficians  fliould  have  of  this  compofition  we  hinted  above, 
in  confidering  the  tindlure  of  fulphur.  The  fyrup  is  heating,  drying,  and 
ftimulating,  which  are  properties  that  do  not  fuit  coughs  and  confumptions ; 
efpecially  where  the  body  is  wore  down,  and  attended  with  conflant  fweats. 
But  hence  we  advantageoufiy  learn,  how  wonderfully  the  powers  of  foffils 
may  be  concealed  in  almoft  every  thing  -,  for  if  any  foffil  glebe,  rich  in  me- 
tals and  fulphur,  be  firft  gently  walhed,  ground  to  powder,  calcined  with 
fixed  alcali,  and  afterwards  diffolved  in  water,  fyrup,  wine,  alcohol,  or  other 
liquors,  the  alcaline  fulphureous  part  eafily  diffolves,  and  lyes  concealed. 
Whence  the  liquor  receives  fome  particular  virtue  which  fhould  be  carefully 
examined,  before  the  liquor  is  ufed  internally. 
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PROCESS    CLVI. 

Sulphur  dijfohed  in  vegetable  exprejjed  oil. 

«  rip  O  a  quantity  of  any  exprefs'd  vegetable  oil,  contained  in  a  glazed 
'  j^  veflel,  fet  over  the  fire,  add  a  fourth  part  of  the  flowers  of  fulphur 
'  as  foon  as  the  oil  is  fufficiently  hot  as  to  diflblve  the  fulphur,  which  will 
'  now  fall  to  the  bottom  of  the  oil,  like  a  highly  red  fhining  liquor,  and 
'  they  will  remain  with  this  degree  of  heat,  for  a  long  time,  unmixed  •,  but 

*  the  fire  being  gradually  increafed,  tho'  with  care  to  prevent  the  matter 
«  from  taking  flame,  at  length,  when  the  oil  begins  to  fume,  it  will  inti- 

*  mately  mix  with  the  fulphur,  and  the  whole  become  opake,  and  form  a 
»  new  and  entire  body  of  the  two.    If  more  fulphur  be  added,  this  alfo  may 

«  be  eafily  diflTolved  by  bringing  the  oil  to  fume,  and  almoft  to  boil ;  and 
'  thus  at  length  a  confiderable  quantity  of  fulphur  may  be  diflTolved  in  a 
«  fmall  proportion  of  oil,  fo  as  perfedtly  to  lofe  its  former  nature  of  fulphur.' 

The  ufe. 

This  is  the  famous  balfam  of  flilphur  oi  Hehnont ^  Rulandus,  and  Boyle, 
concerning  which  let  the  noble  authors  themfelves  be  confulted,  who  very 
highly  commend  it  for  heating,  mollifying,  and  refolving,  when  ufed  ex- 
ternally ;  and  internally  againft  putretadtions,  and  fuppurations  of  the  kidneys 
and  lungs  efpecially,  declaring  they  have  thus  found  a  fecret  but  fufficient 
remedy  for  confumptions  of  the  lungs :  but,  I  judge,  that  by  its  acrimoni- 
ous, indigeflrible,  and  hot  unftuous  part,  it  offends  the  weak  lungs,  the 
ftomach  and  vifcera  of  languid  perfons,  fpoils  the  appetite,  increafes  thirft, 
and  parches  the  body,  already  too  miich  dried  by  the  diftemper.  And  this 
I  fpeak  not  ralhly,  but  upon  experience  and  confideration  ;  and  therefore 
advife  it  to  be  fparingly  and  cautioufly  ufed,  with  a  careful  obfervance  of  the 
effeft  :  certainly,  it  is  not  without  a  burning  rancidnefs,  as  being  found,  when 
externally  ufed,  fuccefsfully  to  cure  pale,  cold,  watery,  mucous,  fanious 
running  ulcers  :  perhaps,  it  was  hence  fomewhat  too  haflily  concluded  to 
have  the  fame  effefts  when  ufed  internally ;  for  thus  it  raifes  and  continues 
a  fever.  The  chemical  ufe  ot  the  experiment  fhews,  that  fulphur,  which 
remained  untouched  in  alcohol,  the  moft  fubtile  of  oils,  does  expeditioufly, 
and  almoft  totally  diflTolve  in  a  very  thick  and  fluggifh  oil,  ftrongly  heated 
by  the  fire  ;  which  evidently  Ihews,  with  regard  to  the  hiftory  of  men- 
ftruums,  that  an  extreme  degree  of  fubtilty  and  penetrability  does  not  here 
perform  what  may  fpeedily  be  eifefted  by  a  fluggifh  and  vifcous  matter. 
But  this  is  not  all  ;  chemifts  often  wonder  that  many  fofllls,  which  remain 
untouched  by  the  fharpeft  acid  liquors,  Ihould  yet  be  fuccefsfully  refolved 
by  a  mild  and  indolent  oil.  Sulphur  does  not  yield  to  any  acid  menftruum ; 
for  there  is  no  known  acid  ftronger  than  that  already  contained  in  the  ful- 
phur, whence  others  cannot  aft  upon  it ;  but  fulphur  is  difTolved  by  oil  : 
.as  often,  therefore,  as  a  foffil  glebe,  when  boiled  in  oil,  affords  fuch  a  ful- 
phureous  balfam,  the  oil  muft  ad  upon  the  fulphureous  part  of  the  matter, 

unieis 
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unlefs  we  except  lead ;  which  is  a  metal  that  difToIves  into  a  balfam  with 
oil,  as  we  Ihall  fee  in  the  hundred  feventy-leventh  pi^ocefs. 


PROCESS    CLVII. 

Sulphur  dijfohed  in  a  diftilled  vegetable  oil. 

UT  an  ounce  of  the  flowers  of  fulphur  into  a  tall  bolt-head,  poup 
thereon  fix  times  the  weight  of  the  setherial  oil  of  turpentine ;  let 
them  boil  in  our  little  wooden  furnace,  for  an  hour  ;  the  fulphur  will  firft 
melt  at  the  bottom,  and  part  of  it  be  diflblved  in  the  oil  that  floats  above 
it,  with  a  crackling  noife,  till  at  length  the  whole  fulphur  will  appear  dif- 
folved  in  the  oil.  Let  all  cool,  and  a  large  proportion  of  the  fulphur  will 
appear  concreted  into  yellow  fpiculje  at  the  bottom ;  the  balfam  remain- 
ing at  the  top  ;  fo  that  the  fulphur  feems  precipitated  by  a  true  cryftalli- 
zation  in  this  ballam.  Pour  off  fhe  clear  liquor  entirely  from  the  golden 
fulphureous  cryftals,  into  a  clean  veflTel  apart  -,  add  frelh  oil  of  turpentine 
to  the  remainder,  boil  as  before,  and  all  the  fulphur  will  te  diflLlved 
into  a  balfam  ;  but  when  fufi^ered  to  cool,  it  again  flioots  intp  fulphure- 
ous cryftals.  Again,  pour  on  more  oil,  and  continue  thus,  till  all  the 
fulphur  is  perfeftly  dilTolved  ;  whereby  it  will  appear,  that  one  part  of 
fulphur  requires  about  fixteen  of  this  oil  to  diflx)lve  it  entirely.  Keep  all 
the  balfams,  thus  prepared,  under  the  title  of  balfam  of  fulphur  from 
turpentine.  This  operation  requires  the  utmoft  care,  as  being  attended 
with  danger  ;  for  if  the  mouth  of  the  veflel  was  flopped,  the  boiling  mat-^ 
ter  would  burft  the  glafs  with  greater  violence  than  has  been  hitherto  ob- 
ferved  in  any  other  experiment ;  of  which  terrible  accident  Do£lor  Hoffman 
gives  an  inftance  {a). 

The  life. 

Hence  we  fee,  that  a  thin,  penetrating,  fharp  diftilled  oil  cannot  well  dif- 
folve  fulphur,  tho'  a  mild,  grofs,  and  indolent  oil  fo  eafily  does  it,  as  we 
faw  in  the  preceding  procefs ;  whence  it  fhould  feem  that  the  more  fubtile 
the  oils  are,  the  more  unfit  to  difTolve  fulphur,  as  appears  remarkably  in 
alcohol.  It  appears  alfo  that  fulphur  diffolves  in  diftilled  oils,  as  fait  dif- 
folves  in  water,  till  the  water  is  faturated ;  but  afterwards  is  thrown  off  intq 
cryftals.  The  explofive  force  of  this  balfam  of  fulphur  is  the  moft  violent 
of  any  that  is  known.  This  balfam  confifts  of  the  oil  of  fulphur,  the  oil 
of  turpentine,  the  perfeft  acid  of  fulphur,  made  by  the  bell,  and  a  fixed 
earth  {b).  This  balfam  is  an  extemporaneous  anodyne  remedy  in  pains  of 
the  nerves,  and  an  excellent  medicine  in  fanious,  finuous,  weeping,  watery, 
and  fiftulous  ulcers.  Internally  taken,  it  is  heating,  diuretic,  and  fudorific. 
It  is  recommended  for  cleanfing  and  healing  internal  ulcers  ;  it  is  hence  too 
highly  comme|ided  for  the  phthific,  ulcers  of  the  kidneys,  and  for  expelling 
and  diflolving  the  ftone  :  but  the  cautious  phyfician  will  recommend  only  the 


(a)  See  Obferv.  Phyf.  Chem. 

{b)  See  Memoir,  de  I' Acad.  Roy,  An.  1709.  pag.  46. 
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gentle  medicines,  and  be  afraid  of  thofe  that  operate  violently;  It  is  certain 
that  the  urine  is  foon  impregnated  with  a  violet  fmell,  upon  taking  a  little 
of  this  balfam  ;  and  hence  alfo  the  tinftures  of  foffils,  extradled  by  art,  with 
diftilled  oils,  are  falfely  received  for  the  tinflures  of  metals.  This  is  called 
the  terebinthinated  balfam  of  fulphur  ;  and  as  other  diftilled  oils  may  be 
thus  mixed  with  fulphur,  the  balfams,  fo  prepared,  receives  their  names  from 
the  diftilled  oil  employed,  that  gives  them  their  prevailing  odour.  Hence 
the  balfaimnn  fulj>huri3  anifatum,  fuccinatum,  juniperinmn,  &c. 

PROCESS     CLVIII. 

The  foap  of  balfam  of  fulphur. 

'  AKE  the  balfam  of  fulphur,  as  prepared  in  the  hundred  fifty- fixth 
procefs  ;  dilute  it  with  twice  or  thrice  its  weight  of  the  fame  oil  as 
'  was  ufed  in  its  preparation,  and  herewith  make  a  foap,  in  the  manner  ex- 
'  plained  under  the  feventy-third  procefs.  This  will  be  the  foap  required, 
'  which  Starkey  in  his  Pyrotechny  fo  highly  commends  from  Helmont. 

'  2.  Or  take  the  balfam  of  fulphur,  of  the  hundred  feventy-feventh 
'  procefs,  and  therewith,  inftead  of  fimple  oil  of  turpentine,  make  a  foap 
'  in  the  fame  manner   as  under  the  feventy-fifth  procefs  :  this  foap  will 

*  be  the  fulphureous  foap  pf  the  philofophers.' 

ne  ufe. 

Thefe  procefles  fhew  the  ways  whereby  natural  fimple  fulphurs,  as  alfo 
fuch  as  clofely  adhere  to  femi-metals,  as  the  fulphur  of  antimony,  Q?c,  may 
be  joined  to  fixed  alcaline  falts,  and  thus  become  rnifcible  with  nearly  all 
the  animal  juices,  and  exert  their  virtue  in  all  the  vefTels  of  the  body.  The 
followers  o^ Helmont  hence  promifed  themfelves  wonderful  medicinal  effefts, 
not  eafily  to  be  obtained  by  other  means  -,  becaufe  in  thele  fulphurs,  fo 
opened,  they  find  a  great  folutive  power,  which  is  manifeft  by  their  dif- 
agreeable  odour,  their  ungrateful,  and  highly  penetrating  and  heating  tafte  ; 
but  the  fame  effefts  may  be  had  in  the  foap  defcribed  in  the  feventy-third 
and  feventy-fourth  procefles,  without  the  difagreeable  odour,  and  rancid- 
nefs.     Thefe  procefles  however  have  their  chemical  ufe. 

PROCESS     CLIX. 

The  balfam,  or  foap  of  fulphur,  united  with  alcohol. 

*  !•  '  I  ^O  the  terebinthinated  balfam  of  the  hundred  fifty-feventh  procefs, 
'  _|_  contained  in  a  tall  bolt-head,  add  fix  times  its  weight  of  pure 
'  alcohol,  and  make  a  folution  •,  which  having  ftood  for  fome  time,  the  ful- 

*  phur  in  part  precipitates  out  of  the  balfam,  into  fulphureous  cryftals,  and 
'  in  part  remains  diffolved,  fo  as  to  afford  an  alcoholized  balfam  of  ful- 

*  phur. 
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*  2.  Or  take  the  terebinthinated  foap  of  fulphur,  as  defcribed  §,2.  in  the 
'  preceding  procefs  -,  digeft  it  with  alcali  •,  and  this  makes  perfeftly  the  fame- 

*  folution,  of  a  very  penetrating  tafte  and  odour. 

'The  ufe. 

And  here  is  the  Hmit  of  the  proceffes  upon  fulphur ;  but  we  muft  ob- 
ferve,  that  when  fulphur  is  diflblved  with  alcalies,  and  precipitated  with. 
acids,  the  mixture  grows  white,  and  affords  the  ungrateful  odour  of  putre- 
fied excrements,  when  furprifing  phenomena  enfue  ;  which  alfo  hold  in- 
other  foflils  fo  treated  :  whence  the  caufe  may  be  underftood.  For  exam- 
ple, if  vinegar  be  added  to  the  golden  tinfture  of  fulphur,  made  according 
to  the  hundred  fifty-fourth  procefs,  there,  foon  rifes  a  ftercoraceous  odour 
from  the  precipitated  fulphur ;  and  if  the  tinfture  of  antimony,  prepared  by- 
melting  the  antimony  with  alcali,  and  then  extratSling  it  with  alcohol,  be 
mixed  with  vinegar,  the  lame  thing  happens  :  and  diis  may  help  us  to  un-  - 
derftand  what  is  obferved  in  tlie  procelfes  upon  the.lemi-metallic  fulphu^- 
reous  foflils. 

PROCESS     CLX; 

Sulphur  produced  from  oil  and  acid. 

*  r~¥n  A  K  E  four  ounces   of  pure  reiflified  oil  of,  turpentine,  put  it  into. 

*  X  a  retort,  and  let  fall  thereon,  by  a  drop  at  a  time,  an  ounce  of 
'  highly  reftified  oil  of  vitriol  ;  fliake  the  retort,  after  the  addition  of  each- 
'  drop,  that  it  may  be  thoroughly  mixed.    The  liquor  will  now  heat,  fmoke, 

'  grow  red,  and  exhale  a  variable   odour.     After  the  whole  is  thorougly 

*  mixed,  digeft  it  for  eight  days  •,  then  apply  a  capacious  receiver,  and  di- 
'  flil  in  a  fand-furnace,  the  jun6lure  being  well  luted ;  a  new  and  particular 
'  oily  liquor  will  come  over.     The  matter  at  the  bottom  appears  firfl  like  a. 

*  fluid  bitumen,  but  gradually  thickens,  and  at  length  becomes  pitchy,  and ; 
'  betuminous  •,  the  liquor  that  comes  over  is  fetid,  lulphureous,  and  fuffb- 

'  eating,  if  received  into  the  lungs.  If  the  diftillation  be  carefully  carried': 
'  thro'  with  fucceflive  degrees  of  fire,  there  will  at  length  arife  a  true  ful- 
'  phur  into  the  neck  of  the  retort,  as  may  appear  from  its  form  and  manner 
'  of  burning. 

The  ufe,. 

Hence  we  learn  the  artificiaJ  method  of  preparing  bitumen  and  fulphur-; 
and  that  the  fixed  acid  of  vitriol,  alum,  and  burnt  fulphur,  is  the  incom- 
buftible  bafis  of  fulphur,  whilft  the  other  part  is  the  combuftible  pure  oil  ; 
which  two,  by  their  intimate  union,  compoie  fulphur.  If  this  fadfitious  ful- 
phur be  burnt,  its  oily  part  affords  a  flam.e  without  fmoke  -,  and  the  other  part, 
in  the  burning,  affords  an  acid,  cauftic,  fufliocating  vapour,  which  is  prefer- 
vative  and  ponderous,  fo  as  not  to  rife  high,  and  if  condenfed  by  a  glafs- 
beli,  it  drops  down  into  oil  of  vitriol,  exaftly  like  that  of  the  natural  fulphur, 
A  pure  iniiammable  oil  feems  to  be  collected  in  fulphur,  fuch  as  can  fcarce 

be 


*The  PraBice  ^Chemistry.  275 

be  otherwife  obtained;  whilft  thegrofs,  uninflammable,  terreftrious,  or  other 
faline  matter  is  excluded  in  this  combination  :  no  other  acid,  produced  by- 
nature  or  art,  will  make  fulphur  by  mixing  with  oil.  The  acid  of  vitriol, 
wherever  it  be,  or  wherever  fubtilely  concealed,  joins  with  any  inflammable 
oil,  fo  as  to  make  fulphur.  Tartar  of  vitriol,  Glauber''?,  fal  mirabile  of  fea-falt, 
and  of  nitre,  the  fait  of  vitriol,  burnt  alum,  and  other  bodies,  containing 
this  acid,  as  often  as  they  are,  by  means  thereof,  joined  with  an  inflammable 
oil,  always  affbrd  true  fulphur.  Hence,  this  acid  alone  has  the  property  of 
producing  fulphur,  whilft  all  inflammable  oils  ferve  therewith  for  the  fame 
purpofe  ;  and  hence  fulphur  can  never  be  produced  where  this  acid  did  not  - 
pre-exift :  whence  numerous  obfcure  particulars  may  be  underftood  in 
the  chemical  hiftory  of  foflils  and  metals  ;  and  therefore,  whoever  would 
explain  them,  fliould  remember  what  is  here  delivered.  To  give  an  exam- 
ple from  Becher :  melt  Glauber's  fal  mirabile  in  the  fire,  throw  powdered 
wood-coals  thereon,  a  fulphureous  flame  arifes,  and  a  brown  mafs  is  left  at 
the  bottom,  which  being  diflblved  in  water,  and  precipitated,  a  true  fulphu- 
reous matter  is  obtained.  Here  it  is  plain,  that  the  oil  of  vitriol  in  xhtfal 
mirabile  lays  hold  of  the  inflammable  matter  in  the  coal,  and  becomes  ful- 
phur :  therefore,  in  determining  the  effeft  of  any  chemical  operation  before- 
hand, we  mull  cautioufly  examine  whether  any  of  the  matters  employed, 
either  manifeftly,  or  fecretly  contain  the  oil  of  vitriol,  alum,  or  fulphur,  and 
whether  any  inflammable  matter  is  alfo  applied ;  for  in  this  cafe  the  a6tion 
of  fulphur  is  immediately  produced. 

PROCESS     CLXI. 

Sulphur  obtained  fro?n  alcohol  and  acid. 

NTO  a  tall  glafs-body  put  eight  ounces  of  alcohol,  prepared  without 
alcali ;  let  fall  to  it,  by  a  drop  at  a  time,  highly  reftified  oil  of 
vitriol  ;  Ihake  the  glafs  well  after  each  drop,  and  reft  a  little,  otherwife 
a  great  heat,  and  fuffbcating  vapour  would  arife  ;  continue  thus,  by  de- 
grees, till  an  ounce  of  the  oil  of  vitriol  is  added.  The  inixture  will 
have  the  fweet  fragrance  of  fouthern-wood,  which  will  fpread  over  the  - 
whole  place -,  but  it  ought  to  be  avoided,  as  being  furfocating  ;  if  receiv- 
ed in  a  fmall  quantity  into  the  lungs,  it  caufes  a  violent  cough  -,  and  if 
received  in  a  large  quantity,  at  once,  I  judge,  it  might  prove  m.ortal  : 
the  liquor  will  become  reddifh.  Let  it  nov/  be  gently  digefted,  in  a  clofe 
vefl*el  for  five  days,  then  diftil  it  gently  in  glafies  clofe  luted ;  a  wonder- 
ful fubtile  fpirit  will  come  over,  which  proves  incredibly  fuffbcating,  and 
is  fo  much  the  more  dangerous  as,  by  its  grateful  frnell,  it  treacheroufly 
leads  one  to  take  it  in  freely.  Continue  this  gentle  diftillation  for  fome 
time,  till  the  mixed  matter  grows  black  ;  then  the  fpirit,  which  laft  came 
over,  will  be  exceeding  fweet  and  fragrant.  And  now  there  will  begin 
fomething  acid  to  rife,  which  was  not  in  the  former  liquor ;  then  change 
the  receiver,  ftill  keeping  a  gentle  but  conftant  fire,  that  the  liquor  may 
rife  flowly  ;  for  if  the  fire  was  to  be  urged  too  ftrongly,  but  for  a  moment, 
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*  the  matter  would  immediately  fwell  and  rarlfy,  fo  as  to  come  over  at 

*  once  into  the  vefTels,  and  difturb  the  operation.     If  the  diftillation  be  thus 

*  gently  continued,  there  arifes  an  aqueous,  fetid  liquor,  and  along  with  it 

*  another  that  is  ponderous,  pure,  limpid,  and  keeping  feparate  and  un- 
'  mixed  with  the  phlegm.  After  all  this  is  come  over,  and  about  one  half 
'  of  the  whole,  again  change  the  receiver,  and  diftil  by  degrees  of  fire  up 
'  to  the  higheft  ;  a  fetid  liquor  will  arife  that  does  not  mix  with  the  former 
'  ponderous  kind  :  at  the  bottom  of  the  veffel  remains  a  black,  brittle,  and 
'  uninflammable  matter,  tho'  otherwife,  in  fome  degree,  approaching  to  ful- 

*  phur  ;  fo  that  by  this  means  we  have  three  diftinft  liquors  arifing  from 

*  this  mixture,  as  alfo  a  fuftocating  vapour,  and  a  fixed  caput  mortuum^  of  a 

*  very  particular  nature,  remaining  behind.' 

The  ufe. 

The  ftrongeft  foffil  acid,  by  thus  barely  mixing  with  the  moft  fubtile  ve- 
getable oil,  or  alcohol,  caufes  fuch  a  violent  heat,  as,  if  imprudently  mixed, 
almoft  to  take  flame,  and  produce  a  confiderable  efi'ervefcence.  At  the  in- 
ftant  of  mixing  there  arifes  a  fweet  odour,  which  difilifes  itfelf  widely  ;  but 
by  a  long  digeftion,  the  difagreeable  odour  of  garlick  is  produced.  The 
fweet  fufi^bcating  odour  is  attended  with  an  acid.  Here,  (i.)  a  fpirituous, 
fragrant,  fuffocating,  inflammable,  and  tartifli  liquor  is  feparated  •,  whereas 
the  oil  of  vitriol  was  a  little  belore  fo  fixed,  and  no  way  fragrant.  (2.) 
There  comes  over  a  fetid,  fulphureous,  aqueous,  uninflammable  acid  liquor, 
tho'  neither  the  alcohol,  nor  oil  of  vitriol  contain  much  water.  (3.)  There 
comes  over  a  limpid  ponderous  liquor,  that  fmells  and  tafl:es  gratefully  aro- 
matic, but  will  not  mix  with  the  two  former,  yet  diflblves  in  alcohol,  and 
then  extrafts  fomewhat  of  a  tinfture  from  calcined  gold,  and  hence  is 
efteemed  the  philofophical  oil  of  vitriol.  It  is  certainly  a  dulcified  oil 
of  vitriol,  concerning  which  Ifao.c  Hollandus,  Gefner  {a),  Mr.  Boyle  {b), 
but  particularly  Do6tor  Hoffman  (c)  may  be  coniialted.  The  black  fae- 
ces being  diluted  with  water,  return  almoft  into  acid  oil  of  vitriol.  We 
have  here  a  great  many  unexpefted  phenomena  from  a  fimple  combina- 
tion ;  perhaps  this  may  be  the  philofophical  fpirit  of  wine,  which,  by  its  fra- 
grance, calls  in  the  neighbours  while  it  is  made,  according  to  hilh\  ac- 
count of  it.  Perhaps  it  is  the  dulcified  fragrant  fpirit  of  vitriol  of  Fara- 
celfus,  which  he  efl:eemed  powerful  in  the  falling  ficknefs  -,  and  poflibly  the 
tinfturc  prepared  with  it  from  gold  is  a  ipecies  of  Paracelfus's  aurumpota- 
bile^  digefled  in  the  fl:omach  of  the  oftrich.  Certainly,  this  operation  may 
excite  the  truly  curious  to  examine  with  care,  whether  there  be  any  thing 
of  thefe  great  fecrets  concealed  therein.  We  find  it  does  not  produce  trife 
fulphur,  but  only  certain  properties  thereof. 

(rt)  Conrad.  Gefiier.  Euonym. 

{h)  Abridg.  Bojie,  Vol. "ill.   p.  391. 

(f)  DiiTert.  Phyf.  Chym,  p.  173 180. 
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III. 


Processes  upojt  M E  T A L  S. 

PROCESS    CLXII. 

The  wtriol  of  iron. 

|ROP  pufe  oil  of  vitriol  into  eight  times  its  quantity  of  fair 
water,  contained  in  an  urinal  glafs,  and  Ihake  them  well  toge- 

*  ther,  fo  as  to  make  one  pure  liquor  ;  throw  in  a  fmall  proportion  of  clean 

*  and  bright  filings  of  iron  ;  a  great  ebullition  will  arife,  and  the  liquor 

*  become  opake,  hot,  and  of  a  dufky  colour  ;  and  a  perfecftly  foffil  vapour, 

*  of  a  particular  odour,  will  arife,  fomewhat  refembling  that  of  garlick. 
'  When  the  effervefcence  is  over,  and  the  former  iron  dilTolved,  throw  in 
'  more,  and  continue  thus  till  a  part  of  the  filings  remain  undiffolved  at 
'  the  bottom ;  then  let  the  liquor  reft  to  purify,  and  depofite  its  fseces  : 

*  what  floats  above  then  will  be  green,  and  of  a  fweetifh  ftyptic  tafte. 

'  2.  Let  this  liquor  be  filtered,  and  in  a  clean  glafs  evaporated  to  a  pelli- 

*  cule  -,  fet  the  veflel  in  a  cold,  low,  ftill  place,  and  there  will  foon  fhoot  to 

*  the  bottom  bright  tranfparent  green  cryftals  like  emeralds.  Let  the  liquor 
'  be  poured  off  from  them,  dry  them  gently  in  a  warm  air,  upon  paper, 

*  and  keep  them  in  a  glafs,  where  they  will  long  preferve  their  form.  The 
'  remaining  liquor,  being  infpiflated  as  before,  produces  new  cryftals ;  and 

*  thus  at  length  almoft  the  whole  liquor  is  converted  into  vitriol ;  tho'  the 

*  firft  cryftals  are  always  the  beft.' 

^he  ufe. 
Iron  attradts  to  itfelf  the  foftil  acid  of  oil  of  vitriol  dihited  in  v/ater,  ex- 
a£i:ly  as  alcali  did  in  the  preparation  of  tartarmn  vitriolatum,  according  to 
the  hundred  forty-eighth  procefs  •,  in  which  refpefc,  therefore,  iron  and  al- 
cali agree.  The  iron,  thus  united  with  the  acid,  alfe  becomes  foluble  in 
water  ;  and  hence  the  compound  acquires  the  nature  of  a  metallic  faltl  It 
confifts  ot  water,  metal,  and  acid,  united  together  in  a  certain  proportion  : 
and  fo  long  as  this  proportion  remains,  fo  long  the  mafs  continues  fhining 
and  tranfparent ;  but  as  foon  as  only  the  water  is  feparated  from  it  by  any 
confiderable  heat,  the  whole  mafs  prefently  becomes  opake,  lofes  its  pleafant 
greennefs,  and  acquires  a  grey  colour  \  in  this  refpeft  alfo  refembling  the 
cryftals  ot  falts  ;  whence  the  chemifts  have  called  it  the  fait  of  iron,  as  aifo 
becaufe  it  fiows  in  the  fire  :  others  rather  call  it  the  magiftery  of  iron,  be- 
caufe  the  whole  body  of  the  iron  is  concreted  with  its  folvent  into  an  uni- 
form folid  mafs.  It  is  alfo  called  vitriol  of  iron,  becaufe  it  perfeftly,  in 
every  refpeft,  refembles  native  foflil  vitriol.     And  hence  we  underftand  the 

method. 
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method,  whereby  the  foHd  bodies  of  metals,  upon  uniting  with  acids,  may 
become,  like  falts,  diiToivable  in  water,  and  potable,  and  thus  acquire  a  new 
metallic  ialine  tafte,  and  alfo  particular  medicinal  virtues.  If  the  fait  of  iron 
be  diluted  with  a  hundred  times  its  quantity  of  water,  and  drank  in  the 
dofe  of  twelve  ounces,  upon  an  empty  llomach,  walking  gently  after  it,  it 
opens  and  relaxes  the  body,  purges,  proves  diuretic,  kills  and  expels  worms, 
tinges  the  excrements  black,  or  forms  them  to  a  matter  like  clay,  flrengthens 
the  fibres,  and  thus  cures  many  different  diftempers.  The  like  tafte,  odour, 
and  colour,  and  the  like  blacknefs  of  the  excrements,  have  occafioned  many 
to  imagine  that  the  chalybeate  waters  were  thus  produced  by  nature ;  efpe- 
cially,  becaufe  thofe  liquors,  when  expofed  to  the  air,  depofite  a  copious 
yellow  fediment  or  oaker :  but  Dr.  Hoffman  has  prudently  correfted  this 
error,  by  means  of  experiments,  in  his  noble  work  of  mineral  waters.  How- 
ever, we  mull  obferve  that  this  fait  of  ir.on,  meeting  with  alcalefcent  and 
putrid  matters  ;  and  thus  having  its  acid  folvent  drank  up  thereby,  is  turned 
into  an  aftringent,  ponderous,  fluggifli,  metallic  calx,  that  oc-cafions  invete- 
rate obftrudions,  and  therefore  proves  hurtful  in  putrid  fevers.  And  we 
know  that  when  iron-filings  are  taken  in  fejnale  diforders,  where  the  body 
is  weak,  languid,  and  abounds  with  acidity,  the  metal  thus  produces  erufta- 
tions,  as  of  garlick  and  putrid  eggs,  on  account  of  the  acid  it  meets  with  ; 
and  hence,  the  heat  before  wanting  in  the  body  is  excited,  and  the  excre- 
ments generally  turn  black  ;  and  in  this  cafe  the  powder  of  iron-filings  proves 
much  more  ferviceable,  than  when  ever  fo  laborioufly  prepared  by  chemiftry. 
Whence  iron  is  known  to  prove  ufeful  if  acids  abound  in  the  body,  but 
hurtful  where  the  body  is  bilious  or  hot.  This  experiment,  duly  confidered, 
fhews  us  the  origin  of  green  metalline  vitriol  every  where  in  the  earth ;  and 
that  it  proceeds  from  iron,  corroded  by  a  foffil  vitriolic  acid.  Laftly,  the 
produftion  of  inks  principally  depends  upon  this  experiment. 

PROCESS     CLXIII. 

Ludovlcus'j  vitfiol  of  iro?t,  with  tartar. 

'AKE  one  part  of  the  vitriol  of  iron,  not  acid,  but  perfedly 
faturated,  four  parts  of  cream  of  tartar,  and  twenty  parts  of 
rain-water;  boil  them  together  in  a  glafs-vefiel,  often 'flirring  them  with 
a  flick,  till  the  mafs  becomes  grey,  thick,  and  almoft  confiftent;  but  with 
care  to  avoid  even  the  leaft  burning.  Put  the  mafs  into  a  tall  bolt-head, 
pour  common  fpirit  thereon,  fo  as  to  float  four  inches  above  it ;  boil  them 
together  for  an  hour  or  two,  and  a  red  liquor  will  be  obtained ;  when 
cold,  decant  and  filter  it.  Treat  the  remainder  with  frefh  fpirit  as  before, 
and  continue  to  do  this  fo  long  as  the  fpirit  acquires  any  rednefs ;  then 
put  the  feveral  parcels  together,  wliich  thus  make  Ludovicus's  medicated 
tincture  of  iron. 

'  2.  If  the  tindlure,  thus  prepared,  be  evaporated  to  a  pellicule,  it  loles 
its  fpirit,  and  afterwards  fhoots,  along  with  the  fait  of  iron,  into  medi- 
cated crylials.      And  if  what  remains  after  boiling  witli  the  fpirit,  be 

_'  ftrongly 
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*  ftrongly  boiled  with  ten  times  its  quantity  of  water,  and  ftrained  thro' 

*  flannel,  till  the  liquor  becomes  clear,  and  all  the  matter  be  diflblved  by  the 
'  frequent  addition  of  frefh  water,  and  this  liquor  be  at  length  exhaled  to 

*  a  pellicule,  and  fet  in  a  cool,  quiet  place  ;  we  fhall  thus  again  have  the 

*  opening  martial  tartar  of  Ludovkus.' 

Tbe  ufe. 

Phyfi'cians  having  obferved,  that  the  excellent  medicinal  virtues  of  iron,, 
fomewhat  explained  in  the  preceding  procefs,  had  their  effect  fo  long  as  the 
iron  continued  diffolved  in  a  mild  acid,  but  vanifhed,  and  were  precipitated 
into  an  unftuous  calx,  upon  meeting  with  an  alcali,  hence  prudently  joined 
the  fait  of  iron  with  a  vegetable  acid,  in  expeftation  that  it  might  thus  pafs 
and  a6t  upon  all  the  vefTels  of  the  body,  whilft  it  more  permanently  re- 
tained a  faline  nature  ^and  this  was  the  reafon  of  joining  the  fait  of  iron  with 
the  vegetable  oily  fait  of  tartar,  to  prevent  its  being  eafily  precipitated  in  the 
body  into  a  croms,  or  aftringent  caix»  The  preparation  has  the  virtue  of 
opening,  attenuating,  ftrengthening,  and  gently  evacuating  by  the  belly  and 
kidneys ;  and  hence  proves  curative  in  leucophlegmatic,  fcorbutic,  ifteric, 
hypochondriacal,  and  hyfterical  cafes,  or  when  the  body  is  relaxed,  weak 
thro'  the  fluggifhnefs  of  the  parts,  rickety,  or  abounding  with  worms. 

It  is  taken  in  a  morning  fafting,  in  the  quantity  of  a  drachm,  diluted  with 
fix  times  its  weight  of  water,  repeating  it  thrice,  and  each  time  drinking, 
after  it  a  quarter  of  a  pint  of  thin  whey,  walking  gently  upon  it,  fo  as  not 
to  fweat ;  this  may  be  continued  for  nine  days,  with  great  advantage.  A 
few  drops  of  it  may  be  given  to  children  troubled  with  the  rickets  or  worms, 
(and  thence  become  of  a  bad  habit)  mixed  with  fyrup  or  honey.  A  drachm 
of  the  calybeated  tartar,  taken  in  the  morning,  anfwers  the  fame  purpofes. 
And  hence  we  fee  the  method  of  converting  metals  into  medicines,  and 
forms  fit  for  taking  ;  but  they  are  afterwards  prudently  to  be  employed  : 
thefe  are  found  to  have  very  good  effefts,  if  they  prove  gently  purgative, 
and  bring  away  the  fxces  of  a  black  or  grey  colour.. 

PROCESS     CLXIV. 

The  white,,  grey,,  and  red  calx  of  the  vitriol  of  irmt. 

^'  i.TTT^AKE  half  an  ounce  of  dry  and  good  vitriol  of  iron,  reduced  to. 
*'  A  powder  in  a  glafs  mortar,  apply  it  in  a  glazed  difh  to  a  heat  of 
•■  a  hundred  and  fifty  degj-ees,  keeping  it  continually  ftirring  with  a  ftick  ; 
'  a  litle  watery  vapour  will  fly  off,  and  leave  a  light  white  powder,  like' 

*  meal,  of  an  inky,  fweet,  ftyptic  tafte :  this  is  the  v/hite  calx  of  the  vi- 
'  triol  oi  iron,  2.  If  this  calx  be  urged  with  a  ftronger  fire,  of  near 
'  three  hundred  degrees,  it  will  become  of  a  greyer  colour,  and  of  a  more- 
'  auftere  tafte.  3,  If  this  fecond  calx  be  calcined  in  a  crucible,  in  an  open 
'^  fire,  it  grows  yellow,  red,  and  at  length  becomes  a  deep  purple  powder, , 
t  of  an  auftere  tafte,  and  fomewhat  cauftic  ;  v/hich  two  properties  are  the- 

'-  more'   ■ 
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'  more  increafed,  the  ftronger  the  fire,  and  the  longer  the  calcination  j  fo 
. '  that  at  length  the  powder  will  become  almoft  cauftic' 

'The  ufe. 
Hence  we  fee  that  vitriols,  or  metallic  fairs,  prefently  lofe  their  tranfpa- 
rency,  upon  lofing  their  water,  and  fall  as  it  were  into  afhes  ;  whence  this 
operation  is  called  calcination,  and  the  thing  produced  a  calx.  And  when 
urged  with  a  ftronger  fire,  they  no  longer  remain  foluble  in  water,  as  con- 
ftantly  appears  iii  the  third  calx.  The  firft  is  recommended  in  medicine, 
becaufe  it  retains  its  native  virtue,  may  be  eafily  mixed  with  fugar,  and  thus 
commodioufly  given  to  children.  It  is  ufually  imagined,  that  the  fuper- 
abundant  acid  may  be  driven  away  by  this  calcination  ;  but  oil  of  vitriol 
does  not  rife  with  fo  fmall  a  heat.  The  fecond  calx  has  the  like  virtues,  but 
is  fomewhat  more  aftringent,  and  lefs  foluble  in  water :  but  the  third  is  not 
foluble  in  the  body,  yet  endowed  with  a  cauftic  virtue,  lb  that  it  can  fel- 
dom  be  given  internally  with  fafety.  Externally  applyed,  it  is  excellent  for 
eating  down,  and  afterwards  confolidating  the  lips  of  ulcers ;  it  ftops  fluxes 
of  the  lympha,  blood  and  ferum  :  but  if  this  red  calx  of  vitriol  be  long  de- 
tained in  a  violent  fire,  and  afterwards  boiled  in  water,  it  impregnates  the 
water  with  a  vitriolic  fharpnefs.  If  the  operation  be  continued  till  the  laft 
water  comes  off  taftelefs,  an  infipid,  red,  aftringent  powder,  called  crocus 
martis  ajiringens,  will  remain  behind  ;  "and  is  the  body  of  the  iron  calcined 
by  acid  and  the  fire  •,  and  therefore  commonly  ufed  for  aftringing.  The  acid 
waters  being  evaporated  to  a  pellicule,  then  fet  to  Ihoot,  afford  fomewhat 
of  a  vitriolic  fait. 

PROCESS     CLXV. 

TI:)e  liquor  of  iron  per  deliquium. 

*  TF  the  red  calx  of  the  preceding  procefs  be  not  wafhed  with  water, 
'  X  but  ftrongly  calcined,  ground  fine,  put  into  an  open  glafs,  and  expofed 
'  to  the  moift  air,  it  relents,  and  at  length  dilTolves  into  a  kind  of  liquid 
'  red  matter,  that  may  be  called  the  oil  of  iron  per  deliquium.' 

The  ufe. 

The  vitriol  of  iron  contains  a  very  acid  foffil  and  water,  fo  that  the  wa- 
ter being  feparated  by  fire,  the  ftrong  and  pure  acid  remains  dry,  along  with 
the  metallic  part  alone  ;  but  the  acid,  being  attraftive  of  moifture,  relents 
by  the  water  of  the  air  ;  and  this  is  the  true  reafon  of  the  effefl :  the  like 
obtains  in  all  fimilar  cafes.  The  metals  thus  diffolved.  In  their  refpedtive 
acids,  then  dried,  moiftened  in  the  air,  dried  again,  are  thus  by  repeated 
operations  at  length  wonderfully  opened,  refolved,  and  even  made  volatile. 
The  calx  of  the  metals,  thus  diffolved  by  the  moifture  of  the  air,  has  the 
fame  virtue  as  the  calx  above  explained. 

PROCESS 


*the  Pra&ice  o/*  C  H  E  r  i  s  t  r  y*  281 

PROCESS     CLXVI. 

^e  golden  thiBiire  of  the  vitriol  of  iron. 

^  r-ii  O  a  quantity  of  the  red  vitriol  of  iron,  prepared  according  to  the 

*  X.  third  operation  of  the  hundred  fixty-fourth  procefs,  made  perfeftly 
'  dry,  and  put  into  a  tall  bolt-head,  pour  twenty  times  its  weight  of  dulti- 
'  fied  fpirit  of  fea-falt  •,  digeft  for  a  month,  and  thus  a  gold-coloured,  fweet- 

*  ifh,  Ityptic,  inky  liquor  will  be  obtained.     If  this  be  decanted,  and  new 

*  fpirit  put  on,  and  the  operation  be  thus  feveral  times  repeated,  the  me- 

*  tallic  powder  will  at  length  remain  exhaufted,  and  all  the  tin6bure  be  thus 

*  extracted. 

'^he  ufe. 
This  experiment  Ihews  that  confiderable  tinflures  may  be  extraded  from 
metals,  without  diflblving  their  bodies ;  for  this  is  a  true  tinfture  of  iron, 
fince  one  drop  thereof  h'is  an  incredible  power  of  producing  a  black  colour, 
-as  we  Ihall  fee  in  the  appendix  to  our  courfe  of  proceffes.  But  this  fpirit  can 
never  dillblve  all  the  calx,  only  6xtra6t  its  -more  foluble  part.  A  few  drops 
of  this  liquor,  being  taken  in  Spanijh  wine,  upon  an  empty  ftomach,  are 
reftorative,  kill  worm^s,  and  raife  the  vital  powers.  The  chemical  Magi 
placed  their  medicated  gold  in  iron  j  poffibly,  therefore,  this  may  be  their 
medicated  aurum  potabile  (a), 

PROCESS    CLXVIL 

Iron  ■dijfolved  in  Rhenijh  tvine. 

*  13 "UT  two  ounces  of  bright  iron-filings  into  a  bolt-head,  and  add  there*' 

*  XT    to  twenty  ounces  of  generous  Rhenijh  wine  -,  digeft  them  together  ia 

*  our  little  wooden  furnace,  for  three  or  four  days,  often  fhaking  the  glafs  : 
'  let  them  aftei-wards  ftand  to  fettle  for  twenty-four  hours,  ftrain  off  the 

*  wine,  which  will  appear  black,  and  keep  it  in  a.  clofe  ftopped  veflel ;  it  is 
'  of  a  fweetifh  inky  tafte  i  pour  frefh  wine  on  the  remainder,  and  proceed 

*  as  before  ;  thus  alfo  a  calybeate  wine  will  be  obtained,  but  no  way  com- 
'  parable  to  the  former ;  for  the  particular  part  hence  obtainable  is  foon 

*  extrafted  from  the  iron  by  the  wine ;  the  whole  body  of  the  metal  not 
'  being  here  dilTolved  :  fo  that  the  produftion  is  not  a  folution,  but  a  ti«c- 
'  ture.* 

The  ufe. 
Hence  It  appears,  that  iron  contains  one  part  which  Is  foluble,  and  ano- 
ther that  is  infoluble  in  this  mild,  fermented,  oily,  vegetable  acid.     The 
former  part  is  the  nobleft  remedy  I  am  acquainted  with,  for  promoting  that 
power  in  the  body  by  which  the  blood  is  made,  as  often  as  it  happens  to 

[a)  See  Taciea.  Hippoc.  pag.  1 1 .  and  Bojtl,  Vahnt,  dt  hat  tinHura. 
ToL.  II.  O  o  ~  -  be 
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be  weakened,  thro'  a  bare  debility  of  the  over-relax'd  folids,  and  an  indolenr,. 
cold,  aqueous  indifpofition  of  the  juices.  If  an  excellent  medicinal  virtue 
may,  by  any  experiment,  be  gained  from  metals,  certainly  it  is  this ;  for 
no  virtue  of  any  vegetable  or  animal  fubftance,  no  diet,  nor  regimen,  can. 
eftedl  that  in  this  cafe,  which  is  effefted  by  iron  :  but  it  proves  hurtful  where- 
the  vital  powers  are  too  ftrong,  whether  this  proceeds  from  the  fluids  or 
folids.-  I  have  often  thought  whether  this  was  not  the  potable  fulphur  of 
the  metal,  that  fo  powerfully  refills  the  debility  of  nature  -,  a  medicine  in^ 
finitely  fuperior  to  the  boafted  auruni  fotabik,  and  a  medicine  that  never 
proves  pernicious  vjhen  given  where  required.  Hence  we  fee  that  iroa 
has  a  part  not  very  remote  from  a  vegetable,  and  even  an  animal  nature  ; 
and  which  is  extremely  eafy  to  dilTolve.  If  a  drachm  of  this  chalybeate 
wine  be  mixed  with  thrice  its  weight  of  fugar,  boiled  to  a  proper  confiftencCj, 
and  be  prudently  given  in  the  proper  cafes,  it  makes  an  incomparable  re- 
medy for  the  young  of  both  fexes. 

PROCESS     CLXVIIL 

Iron  dijfolved  in  vinegar,,. 

*  TT)  U  T  an  ounce  of  clean  iron-filings  into  a  tall  bolt-head,  and  pouE 

*  i^  thereto  twenty  ounces  of  the  ftrpngeft  diftilled  vinegar ;  boil  themi 

*  together  in  our  little  wooden  furnace  for  twenty  hours,  and  when  cold, 

*  there  will  be  obtained  a  highly  red,  and  ftyptic  liquor,  naufeoufly  fweet- 

*  ifh,  and  thicker  than  that  made  with  wine  in  the  preceding  procefs.  This 
'  being  filtered  makes  the  aftringent  tindlure  of  iron,  and  llains  the  glafies 
'  wherein  it  is  kept,  fo  as  fcarce  poflibly  to  be  got  off'  again.     If  frefli  vine- 

*  gar  be  poured  upon  the  remainder,  it  again  extrafts  fome  tinfture,  but 

*  lefs,  and  of  a  weaker  colour  than  before,  tho'  ftill  chalybeate.     At  laft, 

*  there  is  left  a  confiderable  quantity  of  metallic  matter,  that  can  be  no  far- 

*  ther  diflblved  by  vinegar. 

The  ufe. 
It  is  furprifing  there  fhould  be  fo  great  a  difference  between  the  tinfture 
of  iron  prepared  with  vinegar,  and  that  with  wine,  both  in  regard  to  co- 
lour, tafte,  odour,  confiftence,  and  effefts.  It  is  hence  plain,  that  iron  may 
eafily,  and  in  very  different  methods  be  diffolved  by  acids.  This  folution. 
of  iron  by  vinegar  is  wonderfully  aftringent,  and  therefore  corroborating, 
and  good  againft  worms  •,  though  not  to  be  every  where  rafhly  employ- 
ed :  it  proves  more  agreeable,  if  mixed  and  taken  with  fugar.  Hence  we 
fee  how  eafily  iron  dilTolved  may  enter  the  human  body,  and  how  often, 
fince  iron  is  daily  treated  and  diffolved  by  acids,  and  the  folution  drank, 
down  ;  and  hence,  pofTibly,  by  infinuating  into  the  humours,  it  may  con- 
tribute to  generate  the  ftone  in  the  bladder,  as  Dr.  Lifter  conceived.  Thus, 
much  is  certain,  that  iron  grows  almoft  every  where,  is  daily  confumed, 
rifes  out  of  the  earth,  and  returns  to  it  again.  If  any  metal  be  changeable,, 
or  deftrudible,  it  is  certainly  iron, 

PR  O  C  E  S  S 
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PROCESS     CLXIX. 

Iron  Jublimed  ivith  fal-ammoniac, 

«  ^  I  "'AKE  four  ounces  of  bright  iron-iilings,  and  as  much  dry  flowers  of 
<  X.  fal-ammoniac,  grind  them  together  in  a  glafs  mortar,  the  longer 
'  the  better.  Tho'  thele  two  bodies  were  ieparately  inodorous,  there  now 
'  prefently  rifes  from  them  a  volatile,   fubtile,  and,   as  it  were,  an  alcaline 

*  vapour,  becaufe  the  acid  of  the  fal-ammoniac  is  attrafted  into  the  iron  ; 
'  whence  the  volatile  alcaline  part  of  that  fait,  beginning  to  be  fet  free,  fponta- 

*  neoufly  flies  off.  Let  a  capacious  and  dry  glafs-body  be  at  hand,  with  a  wide 
'  mouth  -,  put  the  powder  into  it,  that  it  may  lye  thin  fpread  at  the  bottom. 

*  Lute  on  an  alembic-head,  with  a  common  mixture  of  meal,  apply  a  receiver, 
'  fet  the  body  in  a  fand-furnace,  and  bury  it  up  to  the  lower  rim  of  the 

*  head:  firil  make  a  fire  of  two  hundred  and  twenty  degrees,  and  there  will 
'  come  over  a  fharp  vapour  that  condenfes  into  a  highly  penetrating,  vola- 

*  tile,  alcaline  liquor.    When  no  more  afcends  with  this  degree  of  heat,  raife 

*  the  fire,  that  the  alembic-head  may  grow  hot ;  white  exhalations  will  now 

*  rife,  and  afterwards 'others  of  various  colours;  the  whole  cavity  of  the 
'  head  will  be  covered  with  mixed  variegated  colours,  white,  red,  yellow, 

'  green,  blackifli,  fo  as  to  reprefent  various  flowers,  from  whence  the  pre- . 

*  parations  take  their  name.  Proceed  with  the  fame  degree  of  fire  for  fix 
'  or  eight  hours,  then  let  all  cool,  and  there  will  be  found  in  the  receiver  a 
'  gold-coloured,  volatile,  alcaline  and  highly  penetrating  liquor,  along  with 
'  a  little  white  and  yellow  matter.     In  the  alembic-head  and  its  pipe  will 

*  be  found  a  very  fubtile  and  dry  matter  of  various  colours  ;  this  is  imme- 

*  diately  to  be  taken  out,  and  put  into  a  dry  and  hot  glafs,  to  be  kept  care- 

*  fully  ftopped  -,  for  it  would  foon  diflLlve  by  the  moifture  of  the  air,  ajid 

*  then  run  into  a  gold-coloured,  fattifli,  auftere,  faline  liquor.  In  the  firfl: 
'  dry  form,  it  is  called  the  flowers  of  iron  ;  and  in  the  latter  moift  one,  the 
'  oil  of  iron  per  deliquium.     The  fame  matter  of  the  flowers  every  where 

*  fl:icks  to  the  fides  of  the  body,  tho'  it  is  here  more  compaft,  and  as  it  were 

*  melted,  and  runs  flirong  together  by  the  greater  force  of  the  fire  :  this 
'  alfo  is  to  be  taken  out  and  kept  dry.  At  the  bottom  of  the  body  there  re- 
'  mains  a  brownifh-red  matter,  of  a  very  aufl:ere  tafte  ;  this  matter  attrafts 
'  moifture,  and  prefently  refolves   in  a  humid  air,  and  runs  into  a  thick, 

*  gold-coloured,  aftringent  liquor,  which  is  another  metallic  oil  per  deli- 

*  quium.  This  matter  ufually  fwells  greatly  upon  being  expofed  to  the  air, 
'  and  thus  refembles  fome  kind  of  fermentation  j  but  the  flowers  and  this 

*  remainder  differ  in  many  refpefts. 

the  ufe. 

Sal-ammoniac  confifling  of  the  fpirit  of  fea-falt,  and  the  volatile  alcali  of 

animals,  being  here* ground  with  the  iron,  unites  fome  part  of  its  acid  with 

the  metal  •,    at  the  fame  time   letting  go  fome  part  of  its  alcali,  which 

therefore  becomes  volatile  j  the  other  part  of  the  fal-ammoniac  retaining  its 

O  o  2  nature. 
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nature,  and  remaining  mixed  with  the  iron,  now  corroded  by  the  acid'^. 
feparates  a  particular  part  of  the  iron,  which  is  otherwife  fixed  in  the  fire,  and 
carries  it  up.  But  it  is  not  fo  eafy  as  fome  write,  to  fublime  all  the  fubftance 
of  iron  by  means  of  fal-ammoniac  ;  but  it  here  feems  to  be  divided  into  a 
more  volatile  part,  that  rifes,  and  another  more  fixed  part,  that  ftays  be^ 
hind  ;  at  lead,  it  appears  thus  to  me  ;  whence  I  conceive  the  iron  is  thus  fe- 
parable  into  different  parts.  Hence  alfp  we  may  underftand  the  particular  vo- 
latility offal-ammoniac,  which  is  able  to  fublime  a  metal,  naturally  fo  fixed, 
and  lb  hard  to  melt,  as  iron  ;  whence  the  philofophers  have  called  this  fait 
the  rapacious  bird,  the  white  eagle,  and  the  key  that  unlocks  the  bodies  of 
metals.  Thefe  flowers  have  the  fame  virtues  as  Mr.  Boyle  commends  in  the 
ens  veneris  ;  for  they  are  a  wonderfully  reftorative,  warming  and  opening 
medicine,  containing  the  open  body  of  the  metallic  fulphur.  They  have 
alfo  an  anodyne  virtue,  and  are  often  fomewhat  foporiferous.  The  dry 
flowers,  being  digefted  with  alcohol,  afford  a  copious  golden  tin£ture,  both 
metallic  and  fulphureous  •,  and  the  remaining  caput  mortuum,  after  the  fubli- 
mation,  affords  the  fame  with  alcohol.  The  curious  and  induftrious  expole 
the  remaining  body  of  the  iron  and  fait  to  the  air,  where  it  refolves ;  then 
they  coagulate,  and  infpifla^e  it,  and  repeat  the  operation,  till  at  length  they 
fo  wonderfully  and  deeply  difbowel  the  metallic  mafs,  as  not  to  repent  their 
trouble  and  expence.  What  chemift  is  ignorant  of  that  rule,  fo  often  in- 
culcated, diflblve  and  coagulate  ?  but  whether  by  repeating  this  operation, 
mercury  might  be  obtained  from  the  refolved  body  of  metals,  is  another 
quefl:ion.  1  have  tried  it,  tho'  without  fuecefs  -,  but  the  experiments  upon. 
metals,  by  means  of  fal-ammoniac,  are  of  infinite  uie. 

PROCESS    CLXX. 

Extraordinary  effeSis  upon-  applying  iron  to  fulphur.. 

*-  I.  '  I  ^AKE    of  iron-filings,  and  flowers  of  fulphur,  each  an  ounce,. 

*  JL     grind  them  together  in  a  glafs  mortar,  the  longer  the  better  ^ 

*  they  will  thus  grow  hot,  and  fmell  ftrong" ;  then  boil  the  powder  in  water 

*  for  half  an  hour,  pour  off"  the  water,  ftrain  and  referve  it ;  treat  the  re- 

*  mainder  as  before  :   the  feveral  waters,  when  put  together,    will   taftfe 
*■  fomewhat  inky,  and, when  infpiffated,  leave  a  little  pure  viti;iol  of  iron. 

*  behind. 

'  2.  Take  eight  ounces  of  the  like  mixture  of  iron  and  fulphur,  make  it. 

*  up  into  a  thick  pafte  with  water,   fqueeze  this  pafte  firrongly  into  an 
*■  earthen  pot,  and  fet  it  by  j.  it  will  foon  fpontaneoufly  begin  to  grow  hot, 

*  fend  out  fumes,  and  at  length  often  takes  fire.     "When  the  heat  is  over,, 
'  the  matter  will  be  found  changed  into  an  uniform  mafs  -,  which  being  well, 

*  ground,  and  boiled  with  water,  as  in  the  former  cafe,  aff"ords  a  pure  vitriol; 

*  of  iron  for  medicinal  ufe. 

'  3.  Melt  fulphur  over  the  fire,  and  plunge  the  end  of  an  iron  rod  into 

*  it  for  fome  time  ;,  the  part,  fo  plunged,  will  thus  become  calcined  and 
*,  brittle.    In  the  feme,  manner,  if  iron-filings  be  put  into  melted  brimftone, 

'  a  crocut: 
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*  a  crocus  oF  iron,  may  be  obtained,  which,  when  ground  to  powder,  be- 

*  comes  almoft  the  fame  thing. 

'  4.  If  fulphur  be  thrown  upon  red  hot  iron,  it  makes  the  iron  prefently 
'  run  into  calcined  metallic  drops,  which  alfo,  when  ground,  afford  the  like 

*  calx.' 

The  ufe. 

In  thefe  four  experiments  the  highly  acid  oil  of  vitriol,  which  makes  one 
part  of  the  fulphur,  coming  by  means  of  trituration,  or  fufion,  to  toucK 
the  metallic  part  of  the  iron,  in  numerous  furfaces,  it  begins  to  aft  thereon^ 
after  the  fame  manner  as  in  the  hundred  fixty-fecond  procefs  ;  forfaking  its 
oily  part,  and  uniting  with  the  iron.  And  as  this  aftion  always  generates 
a  violent  heat,  it  is  no  wonder  if  at  length  it  fires  the  other  oily  part» 
which  is  eafily  inflammable,  efpecially  if  the  quantity  were  large,  fufficiently 
compaft,  thoroughly  ground,  and  clofe  comprefled  {a).  And  as  foon  as  by 
any  of  thefe  ways,  the  acid  of  the  fulphur  has  corroded  the  metal,  a  pure 
vitriol  of  iron  is  produced  ;  becaufe  there  is  no  metallic  foulnefs  in  the 
flowers  of  fulphur  :  and  by  this  means  artificial  chalybeate  mineral  waters  may 
be  truly  produced.  Thefe  powders  are  called  crocujfes  by  the  chemifts,  on 
account  of  their  colour,  and  are  of  the  aperient  kind,  as  having  an  ape- 
ritive, vitriolic  virtue  -,  whereas  other  powders,  prepared  by  the  means  of 
acid  and  fire,  are  called  aftringent.  And  thus  I  think  myfeJf  to  have  fhewn, 
by  means  of  the  feveral  procelles  from  the  hundred  fixty-fecond  to  the 
prefent,  the  principal  ways  whereby  ii  on  is  fo  changed,  as  at  length  to  af- 
ford preparations  always  of  very  difi^erent  forms,  and  fometimes  fuch  as 
the  metal  wc^uld  not  have  afl'orded  by  the  means  of  fire,  or  any  thing  elfe, 
befides  what  we  applied.  But  particular  metals,  require  particular  treat- 
ments j  in  which  reipeft,  a  variety  of  operations  is  required. 

PROCESS     CLXXL. 

iTje  calx  of  lead  by  the  vapoic?'  of  mnegar. 

^AKE  a  large  glafs-body,  cut  fo  as  to  have  a  very  wide  mouth,  witR: 
an  alembic- head  anfv/ering  to  it ;  in  this  head  put  thin  plates  of 
lead,  fo  as  to  ftand  fomewhat  ereft,  without  falling,  all  around  the  hol- 
low part  of  the  ledge.  Put  vinegar  into  the  body-  fet-it  in  a  fand-heat, 
put  on  the  head  with  its  lead-plates,  apply  a  receiver,  and  diftil  with  a 
gentle  fire  for  twelve  hours  -,  then  leave  off,  and  let  all  cool  for  twelve 
hours  :  the  plates,  being  now  gently  dried,  grow  white,  or  appear  co- 
vered with  a  white  po^vder,  which  being  brufh'd  off  with  a  hare's  foot  is 
called  cerufe,  or  white-lead.  11  the  operation  be  feveral  times  repeated, 
the  whole  body  of  th?  lead  will  be  turned  into  the  like  perfeftly  infipicl, 
fcentlefs  white  povv'der:  the  vapour  of  the  vinegar,  raifed  in  the  operation, 
condenfes  into  a  whitifh,  turbid,  U<rttt,  naufeous,  ftyptic  liquor,  called  the 
vinegar,  or  folution  of  lead.. 

[a]  See  Memoir  ds  I' Acad.  Roy.  vol,  II.  pag,  ^z. 
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Hence  we  fee  how  eafily  lead  is  di/Tolved  by  a  very  mild  acid,  and 
■foon  changed  from  its  malleable  ftate  into  a  loofe  powder,  or  brittle  fcaly 
plates.  But  the  diftilled  liquor,  impregnated  with  diffolved  lead,  is  a  true 
iblution  of  lead,  which  being  infpillated  affords  the  true  fait  of  lead.  This 
operation  is  continually  made  in  lead  expofed  to  the.  air,  that  abounds  with 
acids  ;  whence  coverings  of  lead,  that  are  expofed  thereto,  refolve  into  a 
white  calx  •,  and  this  the  fooner,  the  more  the  air  abounds  with  acids.  If  the 
fame  operation  be  performed  upon  iron  or  copper,  thefe  metals  alfo  are  dif- 
folved on  their  furfaces  -,  the  iron  into  a  red  calx  of  iron  called  ruft,  and  the 
copper  into  a  green  fubftance,  called  verdigreafe  ;  the  iron  into  a  gold-co- 
loured liquor,  and  the  copper  into  one  that  is  perfe6lly  green.  The  cerufe, 
thus  prepared,  is  likewife  compounded  of  the  acid  of  vinegar,  and  the  dif- 
folved body  of  the  lead ;  but  the  acid  is  here  latent,  after  the  fame  manner 
as  we  faw  in  iron.  This  cerufe  is  ol  ufe  in  watery,  ulcerous,  running  fores, 
or  difeafes  of  the  fkin,  being  fprinkled  thereon.  If  this  fine  powder  be 
drawn  along  with  the  breath  into  the  lungs,  it  caufes  a  violent,  and  almoft 
incurable  or  mortal  afthma.  If  received  into  the  mouth,  and  fwailowed  along 
v.'ith  the  fpittle,  it  occafions  inveterate  diftempers  in  the  vifcera^  intolerable 
taintings,  weaknefs,  pains,  obltruftions,  and  at  length  death  itfelf.  Thefe 
terrible  effefts  are  daily  feen  among  thofe  who  do  any  work  in  lead,  but 
principally  among  the  makers  of  white-lead.  Let  men,  therefore,  beware 
of  this  poifon,  which,  being  both  without  fmell  and  tafte,  proves  the  more 
pernicious  as  it  is  the  lefs  difcovered,  and  does  not  fliew  itfelf  till  it  has 
deftroyed  the  body.  Hence  we  learn,  alfo,  how  eafily  lead  may  be  deme- 
tallized,  and  turned  to  a  calx  ;  and  this  appears  upon  all  experiments.  If 
lead  be  melted  over  a  gentle  fire,  in  a  clean  unglazed  earthen  veflel,  it  runs 
pure,  like  clean  quickfilver,  but  foon  grows  dark  upon  its  furface,  and  ga- 
thers a  fkin,  which,  being  carefully  taken  off  with  an  iron  ladle,  proves  a 
kind  ot  calx  :  now,  again,  the  furface  appears  v/hite,  and  again  generates 
a  fkin  that  may  be  taken  off,  till  at  length  the  whole  body  of  the  lead  is 
changed  into  this  calx,  which  alfo  is  poifonous.  This  calx,  and  the  former 
cerufe,  being  long  calcined,  and  ftirred  over  the  fire,  at  length  increafe  in 
weight,  and  turn  of  a  bright  red  colour  :  and  the  like  is  found  of  lead-ore 
long-calcined.  In  the  fmelting  of  copper  there  rifes  a  fcum,  which  chiefly 
confifts  of  lead  \  and  if  of  a  colour  betwixt  red  and  yellow,  it  is  called  li- 
tharge of  gold  ;  if  paler,  the  litharge  of  filver ;  tho'  both  of  them  are  nearly 
the  fame  thing,  and  of  the  fame  virtue  :  lead-ore  does  not  much  differ  from 
the  former.  Hence  the  fame  lead  may  exift  under  various  colours,  gravi- 
ties, maffes,  and  forms,  and  may  be  diffolved  in  the  fame  liquors,  and  thus 
afford  the  fame  produftions  ;  nor  is  it  of  much  fignificance,  whether  cerufe, 
litharge,  red-lead,  or  lead-ore  be  tlius  corroded  by  vinegar  ;  for  in  each 
cafe  the  fame  fait  of  lead  is  produced  :  they  have  all  of  them  the  fame  me- 
dicinal drying  virtue,  and  poifonous  quality.  Red-lead  gains  confiderably 
in  weight  from  the  fire.  This  may,  perhaps,  be  owing  to  the  acid  of  the 
fewel  imbibed  by  the  lead  from  the  fire  (^). 

U)  See  Abr.  ^ov/f,  vol.  II.  p-jQO.  \.i. 

PROCESS 


*rhe  PraStice  of  Cu^uisr  kti  z^j. 

PROCESS    CLXXII, 

The  wiegar  of  lead^ 

OIL  cerufe  in  a  tall  bolt-head,  with  twenty  times  its  weight  of 
ftrong  diftilled  vinegar,  in  our  little  wooden  furnace,  often  fhak- 
'  ing  the  veflel  for  four  hours  ;  then  let  all  cool,  flrain  off  the  pure  liquor, 
'  add  more  difLilled  vinegar  to  the  remainder,  repeat  the  operation  as  be- 
'  fore,  and  continue  thus  till  the  cerufe  is  almoft  diffolved  •,  mix  the  feveral 
'  Iblutions  together  ;  they  will  be  found  to  have  loft  the  Iharpnefs  of  the 

*  vinegar,  and  to  have  become  fweet,  naufeous,  and  fbyptic  :  this  is  called 

*  the  vinegar  of  lead,  as  alfo  virgins  milk ;  becaufe  it  cures  red  fpots,  pim- 
'  pies,  and  little  ulcers  in  the  face.  If  this  vinegar  be  filtered,  and  diftilled 
'  with  a  gentle  fire  to  a  fourth,  there  comes  over  a  naufeous  water,  that  is 
'  not  acid,  but  of  a  difagreeable  and  particular  odour.  All  the  acid  of  the 
'^  vinegar  is  retained  below,  in  the  refolved  cerufe.  Let  it  be  preferved 
'  under  the  title  of  vinegar  of  lead ;  and  it  is  to  be  efteemed  of  the  fame 
'  virtue  as  the  vinegar  of  litharge. 

'  2.  If  inftead  of  cerufe  we  take  the  litharge  of  gold,  or  filver,  red-lead  or. 
'  lead-ore,  reduce  them  to  powder,  and  boil  them  with  vinegar  as  above?. 

*  they  will  all  afford  the  fame  undiftinguifhable  vinegar  of  lead.     This  only 

*  is  particular  of  it,  that  when  cold  it  filters  with  diffieulty,  as  then  blocking 

*  up  the  paper  ;  but  when  hot  it  runs  thro'  eafier. 

'  3.  When  frefti  diftilled  vinegar  is  poured  to  this  infpiflated  folution, 
^  and  boiled,  and  again  reduced  almoft  to  the  confiftence  of  honey,  the 
»  vinegar  diftilled  off  lofes  much  of  its  acid  virtue,  leaving  the  acid  part  in 

*  the  metallic  liquor ;  the  part  that  floats  above,  being  fomewhat  oily,  unc- 
»  tuous,  and  faccharine,  is  called  by  the  name  of  oil  of  lead,  and  confifts  of 
«  the  metal  and  the  vinegar.  The  oftner  this  addition  of  vinegar  is  repeat- 
'  ed,  the  more  undluous  the  liquor  becomes,  and  the  harder  to  dry. 

The  ufe. 

Hence  we  have  a  new  method  of  calcining,  and  difToIving  a  very  ponde- 
rous metal,  and  bringing  it  into  a  liquor.  Here  we  fee  a  new  tafte  and 
odour  produced,  by  acid  and  metal  •,  and  an  attradtion  and  feparation  of  the 
acid  by  the  metal,  till  it  is  fully  faturated,  and  impregnated.  This  vinegar 
of  lead  long  preferves  uncorrupted  the  bodies  of  animals  that  are  plunged- 
therein,  or  penetrated,  and  dried  therewith  ;  it  coagulates  the  animal  juices, 
and  preferves  them  from  putrefaftion  -,  if  diluted  and  rubbed  upon  the  flcin,. 
it  cures  breakings-out,  rednefs,  inflammations,  and  the  eryfipelas ;  it  gives 
a  whitenefs  and  beauty  to  the  fkin,  but  proves  pernicious  to  the  body ;  at 
length  occafioning  a  confumption,  as  appears  by  many  melancholy  examples. 
If  the  infpilTated  oil  of  lead  be  mixed  with  an  equal  quantity  of  oil. of  rofe&j,, 
it  makes  a  white  balfam,  highly  commended  by  the  furgeons. 

PROCESS' 
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PROCESS  CLXXIII. 

'the  fait  of  lead  ivith  vinegar. 

'•  1.  INSPISSATE  a  quantity  of  the  vinegar  of  lead  in  a  low  glafs- 
"  \_  body,  with  a  very  wide  mouth,  till  it  becomes  almoft  as  thick  as 
'  oil  •,  fet  it  in  a  quiet  cold  place,  and  a  whitifh  grey  mafs  will  flioot  to  the 
'  bottom,  in  fm.all,  eredl  fpiculfe ;  pour  off  all  the  liquor,  and  with  a  gentle 
'  fire  flowly  dry  the  remainder,  which  will  now  be  white  like  fugar,  and  is 
'  called  the  fugar  of  lead. 

'  2.  Diflblve  this  fugar  of  lead  in  frefh  and  fharp  difhilled  vinegar;  let  it 
'  ftand  to  depurate  ;  infpiflate  the  liquor  to  the  thicknefs  of  oil  -,  fetT  it  in  a 
'  -cold  quiet  place,  and  there  will  llioot  at  the  bottom  thick  folid  cryftals, 
'  perfedly  refembling  the  form  of  vegetable  candy-fugar,  and  having  nearly" 

*  the  fame  tafte. 

'  3.  If  thefe  cryftals  be  again  diflblved  in  freih  diftilled  vinegar,  and  the 

'  folution  be  depurated  by  ftanding,   then  infpiflated  by  a  foft  fire  to  the 

'  thicknefs  of  oil,  a  liquor  will  be  obtained  which  can  hardly  be  dried,  and 

'  rendered  hard  by  a  frnall  fire,  but  it  remains  fomewhat  fixed,  and  may 

'  be  liquified  like  wax,  with  a  gentle  heat.     The  oftner  this  impregnation 

'  is  repeated  with  frefh  vinegar,  and  the  matter  dried,  the  more  fixed  it 

*  becomes  in  a  fmall  fire,  fo  as  not  to  fmoke,  but  eafily  run.  If  now  it 
'  be  committed  to  a  moderate  heat,  and  afterwards  fuffered  to  cool,  but 

*  whilft  it  remains  fluid,  it  be  poured  into  another  cold  veflel  in  the  cold 
'  air,  it  ftrongly  coagulates  in  the  pouring,  and  concretes  into  fine  threads 
'  like  cobwebs,  perfedlly  refembling  filver-thread,  and  affording  a  very 
'  agreeable  fight.  This  was  publifhed  as  a  fecret  by  a  Jefuit,  tho'  fomewhat 
'  difguifed  in  the  delivery  {a). 

'  4.  As  foon  as  this  body,  coagulated  into  threads,  is  expofed  to  a  greater 

*  heat,  it  prefendy  runs  again,  fo  that  it  may  again  be  poured  out.  And  if 
'  this  refolution  and  infpifilition  be  carefully  and  patiently  repeated,  each 
'  time  feparating  the  fsces,  and  then  if  the  matter  be  long  digeftcd  with  a 
'  gentle  heat,  till  it  grows  thick,  and  concretes,  a  mafs  is  at  length  formed, 
'  which  to  the  unwary  eye  refembles  filver.     Ifaac  Hollandus  deferves  to  be 

*  read  upon  this  fubjeft,  where  he  fpeaks  concerning  the  ftone  from  lead. 
'  The  procefs  alfo  may  be  continiied  at  pleafure,  by  tliofe  who  defire  to  fee 

*  unufual  appearances  of  bodies." 

The  life. 
The  produftion  is  called  the  fugar,  fait,  magiftery  or  vitriol  of  lead.  It 
fhews  how  a  fermented  vegetable  acid  may  be  combined  with  lead,  into  a 
fijbftance  foluble  in  water.  It  is  aftringent,  ftyptic,  and  prefently  coagulates 
the  blood  :  being  diflblved  in  water  it  affbrds  the  vinegar  of  litharge,  good 
againft  inflammations,  when  externally  ufed.     Internally  it  is  recommended 

{a)  Lovjtb.  Abridg.  of  Philof.  Tranfail.  vol.  III.  p.  325. 

for 
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Tor  a  fafe  remedy  againfl:  fpitting  of  blood,  bleeding  at  the  nofe,  making 
bloody  urine,  the  gomrrba;a,  the  fuor  albus,  and  the  like,  as  alfo  for  a  mol- 
lifying remedy  againfl  the  acrimony  of  ihe  blood;  but  I  never  durft  make 
trial  of  it,  becaufe  I  never  faw  it  fuccefsfully  ufed  by  others  •,  and  becaufe  I 
know  there  is  fcarce  a  more  deceitful  and  deftruftive  poifon  than  this  lead, 
which  prefently  returns  to  cerufe,  as  foon  as  the  acid  is  abforbed  from  it,  by 
any  thing  it  may  meet  with ;  whence  it  afterwards  proves  an  exceeding  dan- 
gerous and  almofl  incurable  poifon  to  the  body.  If  the  fait  of  lead  be  gra- 
dually diftilled  in  a  retort,  and  at  length  urged  with  a  violent  fire,  there 
comes  over  a  fat  inflammable  fpirit,  perfeftly  changed  from  the  nature  of 
the  vinegar  employed  ;  and  there  remains  at  the  bottom  a  fubftance  like 
glafs,  which,  when  urged  by  a  ftrong  fire,  penetrates  almoft  all  the  vefiels 
that  are  known,  vitri^ing  all  bodies,  and  carrying  them  thro'  with  it, 
except  gold  and  filver, 

PROCESS    CLXXIV. 

^he  fait  of  lead  with  fpirit  of  nitre. 

«  I,  T])UT  an  ounce  of  granulated  lead,  cerufe,  litharge,  or  red-lead,  into 
'  J^  a  tall  bolt-head  •,  pour  thereon  fifteen  ounces  of  fpirit  of  nitre,  or 
'  aqua  fortisy  diluted  with  ten  times  their  weight  of  water ;  there  arifes  a 
'  great  ebullition  with  a  white  froth  ;  which  being  over,  fet  the  glafs  in  our 
'  little  wooden  furnace  to  boil  for  five  or  fix  hours.  Let  the  liquor  reft,  and 
'  cool,  then  filter  it,  and  diftil  it  to  a  pellicule ;  a  naufeous  but  not  acid  water 
'  will  come  over ;  put  the  remaining  liquor  in  a  cold  place,  and  there  will 
'  fhoot  white,  folid,  and  very  ponderous  cryftals,  that  do  not  run  in  the  air, 
'  but  continue  folid ;  they  are  of  a  fweetifh  tafte,  and  more  auftere  than  thofe 
'  of  the  preceding  procefs  :  the  liquor  alfo,  after  the  folution,  or  both  before 
'  and  after  the  cryftallization,  has  a  faccharine  fweetnefs,  like  the  fait.  2.  If 
*  frefii  aq^ua  fords  be  poured  tcuthis  fait,  fo  as  to  difiolve  it,  and  the  liquor 
'  be  again  infpifiated,  an  oil  of  lead  may  thus  alfo  be  prepared,  which  coagu- 
'  lates  with  difficulty,  but  gradually  fixes,  fo  as  to  run  like  wax,  with  a 
'  gentle  heat.  3.  This  fait  being  dried,  and  thrown  upon  live  coals,  does 
'  not  take  flame,  but  crackles  violently  in  the  fire,  and  flies  all  around,  with 
'  great  danger  to  the  by-ftanders ;  but  if  reduced  to  fine  powder,  it  may 
'  be  melted  in  a  ftrong  fire. 

The  ufe. 

Hence  we  have  a  new  method  of  producing  a  metallic  fait,  and  its  oil  ; 
a  fweet  tafte,  from  an  acid  and  an  infipid  body  ;  a  glafs  from  a  metal ;  and 
of  ftiewing  that  fpirit  of  nitre  will  not  make  an  inflammable  fait  with  every 
metal,  as  it  does  with  filver.  The  fait  here  has  the  fame  virtues  as  that  of 
the  preceding  procefs,  but  is  more  fharp  and  aftringent. 

Vol.  II.  Pp  PROCESS 
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PROCESS    CLXXV. 

7he  fait  of  lead  treated  with  alcalies. 

TO  two  ounces  of  the  cryftalline  fait  of  lead,  made  according  to  the 
hundred  feventy-third,  or  hundred  feventy-fourth  procefs,  tho- 
roughly dried,  and  reduced  to  fine  powder,  add  four  ounces  of  oil-  of 
tartar  per  deliquium ;  fet  them  in  digeftion,  where  the  longer  they  Hand 
the  better  ;  then  add  an  ounce  of  fal-ammoniac,  mix  them  well,  and  di- 
gefl  again  in  a  clofe  vefTel  -,  pour  back  the  faline  liquor  that  comes  over 
in  the  digeftion,  and  digeft  again  ;  which  being  twice  or  thrice  repeated, 
thoroughly  dry  the  matter  by  a  gentle  fire,  and  expofe  it  to  a  moift  air, 
that  it  may  difiblve  ;  dry  it  again,  and  diftil  it  in  a  coated  glafs-retort, 
with  degrees  of  fire  to  the  higheft  that  fand  will  give,  into  a  large  receiver, 
containing  a  little  fair  water.  Three  kinds  of  matter  will  thus  come  over, 
which  feems  furprizing,  whilft  another  of  a  particular  nature,  and  ftrange- 
ly  changed,  remains  at  the  bottom  of  the  retort. 

"The  life. 

Many  very  particular  things  are  learnt  from  this  experhnent,  and  fuch 
as  are  pleafant  to  behold ;  for  the  metal  thus  fucceffively  opened  and 
diflblved  by  oppofite  falts,  then  coagulated  and  diffolved  in  the  air,  is 
highly  changed,  opened,  fubtilized,  divided  and  feparated  from  all  that 
which  is  not  purely  mercurial  or  metallic,  and  may  thus  exhibit  its  pure 
metallic  mercurial  part,  feparated  from  the  reft  5  if  the  induftry  of  the  ope- 
rator can  reach  fo  far. 

PROCESS    CLXXVI. 

l!he  calx  of  the  "oitriol  of  lead. 

'  '  I  ^AKE  the  vitriol  of  lead,  made  according  to  the  hundred  feventy- 

*  JL  third,  and  hundred  feventy-fourth  procefTes,  dry  it  thoroughly 
'  with  a  gentle  fire,  grind  it  to  fine  powder,  put  it  into  a  glazed  earthen 

*  difh,  fet  it  over  the  fi,re,  and  keep  it  continually  ftirring  with  a  tobacco- 
*•  pipe,  till  it  yields  no  more  fumes  with  a  great  heat ;  a  fine,  and  almoft 
'  infipid  powder  will  thus  be  obtained,  which  is  another  calx  of  lead,  made 

*  in  the  moift  way.' 

The  ufe. 

All  the  acid  which  was  united  with  the  lead,  in  the  form  of  the  vitriol 
of  lead,  is  here  again  feparated  from  it  by  the  fire,  except  that  part,  which 
intimately  adhering  thereto,  does  not  appear  externally,  and  was  therefore 
much  more  clofely  united  with  it  in  this  operatiorL. 

PROCESS 
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PROCESS     CLXXVII. 

'The  balfam  of  lead  with  exprejjed  vegetable  oils. 

*  I.  "I3UT  granulated  lead,  any  calx  thereof,  cerufe,  litharge,  or  red-lead, 
'  X"^  '"'^o  ^  glazed  earthen  veffel  ;  add  to  it  twice  its  weight  of  any 
'  exprefled  oil  ;  then  gradually  raife  the  fire,  and  the  lead  will  begin  to  melt 
'  at  the  bottom  before  the  oil  boils  ;  but  if  the  fire  be  gradually  increafed, 

*  fo  as  to  make  the  lead  boil,  the  body  of  the  kad,  or  calx,  will  begin  to 
'  difappear,  and  mix  fo  intimately  with  the  oil,  as  to  make  a  true  balfam, 

*  which,  by  longer  boiling,  may  be  brought  to  a  fubftance  that  is  folid  in 
'  the  cold,  femi-metallic,  will  melt  in  the  fire,  and  is  duftile.     2.  If,  inflead 

*  of  lead,  or  its  calx,  we  ufe  that  calx  prepared  in  the  hundred  feventy-fixth 
'  procefs,  or  the  fait  of  lead,  firft  dried,  and  treat  it  with  expreffed  oil  in 
'  the  manner  above  delivered,  the  like  balfam  will  be  obtained  as  from  the 
'  true  metal,  and  the  oil.' 

The  life. 

Hence  we  fee,  that  true  and  very  ponderous  metals  may^  by  the  means 
of  fire,  be  difTolved  in  vegetable  fulphur,  and  fo  mixed,  as  to  lye  per- 
fedly  concealed  therein  ;  whence  we  are  often  ignorant  whether  metals  are 
concealed  in  certain  bodies  or  not  ;  how  wonderfully  they  may  be  dif- 
guifed:  and  how  often  they  may  proceed  from  matters  not  thought  to  con- 
tain them  ;  when  tliey  have  been  often  falfely  fuppofed  to  be  obtained  from 
them  by  tranfmutation  :  all  thefe  particulars  admonifh  us  to  be  cautious  of 
the  impofitions  of  the  fraudulent  alchemifts.  Thefe  emplaftic  preparations 
of  lead  are  of  ufe  to  ftrengthen  and  warm  the  parts,  whereto  they  are  ap- 
plied; they  alio  difcufs,  mollify,  and  abforb  acrimonious  humours  ;  in  par- 
ticular, they  are  excellent  for  lining  vefTels  defigned  to  contain  Vs'ater  ;  for  if 
red-lead  be  boiled  in  oil  to  a  proper  thicknefs,  and  be  exaflly  fpread  over 
a  fhone-wall  made  almoft  red-hot,  fo  as  intimately  to  penetrate  and  flick 
therein,  it  will  caufe  the  wall  to  refift  water,  as  well  as  if  it  was  built  with 
cement.     This  mixture  we  ufe  to  prevent  worm-tubs  from  leaking. 

PROCESS     CLXXVIIL 

'The  halfam  of  had  with  dijlilled  -vegetable  oil. 

'■*  ^~^  E  N  T  LY  dry  the  lugar  of  lead  of  the  hundred  feventy-third  pro- 
'  VJ  cefs,  put  it  into  a  tall  bolt-head,  and  add  to  it  four  times  its  weight 
'  of  the  ^therial  oil   of  turpentine  ;  boil  it  for  fome  time,  which  is  eafily 

, '  done,  if  the  glafs,  with  this  mixture,  be  put  into  a  vefTel  in  which  linfeed 
'  oil  grows  juft  hot  enough  for  the  purpofe,  which  happens  long  before  the 
'  linfeed  oil  itfelf  will  boil  ;  thus  the  oil  of  turpentine  will  almoft  wholly 
'  dilTolve  the  fugar  of  lead,  whereby  the  balfam  is  obtained.' 

Pp  2  The 
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The  ufe. 
This  procefs  has  the  fame  ufe  with  the  former. 

PROCESS    CLXXIX. 

l^he  glafs  of  lead. 

IX  two.  parts  of  red-lead  with  one  of  clean  fand,  reduced  to  fine- 
powder,  by  grinding  them  long  together ;  then  put  them  into  a 
'  clean  crucible,  fet  in  the  fire,  fo  that  rhe  matter  may  melt,  and  continue 
'  in  fLilion  for  fome  time,  till,  when  examined  by  dipping  a  tobacco-pipe 
'  therein,  what  fticks  thereto,  appears  tranfparent ;  then  pour  it  out  upon  a 
•  marble  ;  a  brittle,  yellov/,  transparent,  inodorous,  infipid  mafs  will  be  thus 
'  obtained,  that  proves  hard  in  the  cold,  and  melts  in  the  fire;  whence- itis 
'  called  glals  of  lead.  This  matter,  when  fufed  in  the  fire,  pafTes  thro'  all 
'  the  known  vefiels,  as  water  thro'  a  fponge,  and  converts  almofl:  all  bodies 
'  into  glafs,  with  itfelf  in  fufion,  carrying  them  thro'  the  pores  of  the  vef- 
'  fels,  except  gold  and  filver.  In  order  to  make  the  mixture  of  the  red- 
'  lead  and  fand  fooner  run  into  glafs,  fome  add  nitre,  and  others  fea-falt, 
'  and  keep  the  crucible  in  the  fire  till  the  fait  is  melted.  2.  If  the  fugau 
'  of  lead  be  put  into  a  crucible,  and  urged-  with  a  gentle  fire,  fucceffively 
'  increafed,  the  vinegar  flies  off,  and  the  matter  is  fo  changed,  as  to  run 
'  into  a  yellow  glafs,  at  the  fame  time  that  wonderful,  pleafing  colours  ap- 
'  pear  in  the  middle,  like  thofe  of  the  rain-bow,  or  the  peacock's  tail. 
'  3.  If  lead  itfelf  be  long  kept  melted  in  the  fire,  it  becomes  drofiy  at  top, 
'  which  increafes,  till  the  lead  is  almoft  wholly  converted  into  the  fame 
'  kind  of  matter ;  and  this  being  again  urged  with  a  fi:rong  fire,  turns  of 
'  itfelf  into  glafs  :  but  this  is  a  laborious  operation,  and  requires  much  caur 
'  tion  :  the  eafieft  method  appears  to  be  the  following.  4.  Take  four  parts 
'  of  red-lead,  one  part  of  fimd,  and  two  parts  of  dry  decrepitated  fea-falt ;. 
'  grind  them  together,  the  longer  the  better  -,  put  them  into  a  clofe-covered 
'  crucible,  melt  them  all  together,  and  fuffer  the  whole  to  reft  -,  the  fait 
'  will  be  found  melted  in  a  glebe  at  top,  and  the  glafs  below,  when  tha 
'  crucible  is  broke,  and  fhould  be  feparated  from  the  reft  for  the  purpofes 
'  of  metallurgy,  where  it  is  extremely  ufeful.  5.  Thefe  glafies  being  mix- 
'  ed  with  a  little  powdered  charcoal,  and  melted  in  the  fire,  eafily  turn  tO} 
'  lead  again. 

The  ufe. 

We  have  here  a  wonderful' change  of  this  metal,  (by  means  of  fire,  ancf 
the  difcharge  of  a  metalKc,  highly  poifonous  vapour,)  from  a  perfectly  mal- 
leable ftate,  to  an  extremely  brittle  and  true  glafly  matter.  Whence  we 
fee  how  wonderfully,  and  under  what  various  forms,  metals  may  lye  con- 
cealed, and  how  eafily  they  may  again  appear.  And  hence,  perhaps,  me- 
tals vitrify  in  the  fire,  after  being  feparated  from  a  certain  fulphurcous  part. 
This  feems  to  appear  from  the  making  of  the  glafs  of  antimony,  and 

other 
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other  experiments.  And  upon  reftoring  this  fulphur,  the  metallic  form 
begins  to  return,  as  we  fee  in  many  inftances,  efpecially  in  lead  {a).  This 
glafs  of  lead  is  the  true  tell  of  metals,  and  deftroys  every  thing  in  the  fire, 
except  gold  and  filver,  which  it  leaves  untouched,  without  any  diminution  of 
their  weight.  And  upon  this  foundation  depends  the  whole  art  of  alTaying 
and  refining,  which  is  of  fo  great  ufe  in  civil  affairs  :  and  let  thus  much 
fuffice  for  lead.  Whoever  would  know  more  of  the  fubjeft,  may  confult 
Boyle,  Bohn,  Homberg,  and  Geoffroy.  But  let  it  be  carefully  remembred,  that 
the  fume,  the  powder,  and  all  the  parts  of  lead  are  carefully  to  be  avoid' 
ed,  as  highly  poifonous. 

PROCESS     CLXXX. 

The  fohitica  of  pire  fiher  iJi  fprit  of  nitre ^  or  aqua'fortis. 

'■'  I.  r  ■  "1  AKE  an  ounce  of  filver,  refined  with  ten  times  its  quantity  of 
X  lead,  upon  the  refiner's  teft  -,  melt  it  in  a  clean  crucible,  and-  di-^ 
re6tly  pour  it  into  fair  cold  water,  eight  inches  high,  in  a  cylindrical  vefi^el ; 
the  filver  falls  into  it  with  a  hifling  noife,  and  is  fcattered  about  in  the 
water  in  grains  :  it  is  now  called  granulated  filver.  Put  an  ounce  thereof 
into  a  clean  urinal-glafs  ;  then  take  two  ounces  oi  aqua  for tis,  put  thereto 
a  grain  of  refined  filver,  and  if  it  be  foon  perfeftly  difl~olved,  fo  as  to  leave 
the  liquor  limpid,  the  aqiia  fortts  was  good,  and  fit  for  this  purpofe  ;  buC 
if  not  diflblved;  or  the  liquor  appears  turbid,  the  aqtta  fortis  is  not  ge- 
nuine, or  proper  for  this  purpofe.  The  firft  kind  of  aqua  fortis  is  called 
proof  aqua  fortis  by  the  refiners.  Pour  two  ounces  of  this  proof  aqua 
fortis  upon  an  ounce   of  granulated  filver,  contained  in  the  urinal-glafs  ; 

■  the  liquor  immediately  begins  to  move,  buble,  grow  warm,  fume  and  hift 
about  the  furface  of  the  filver,  and  then  becomes  fpontaneoufly  hot,  briflv- 
ly  agitated,  fends  out  red  fumes,  and  difTolves  the  filver,  fo  that  it  per- 
fe61:ly  difappears.  A  tranfparent  colourlefs  liquor  is  thus  obtained,  of  an 
exceeding  iharp,  bitter,  andcauftic  tafte  ;  a  little  of  a  very  black  powder 

•  always  remains  at  the  bottom  of  the  glafs.     This  powder  is-  pure  gold, 

■  which  either  always- adha-es  to  filver,  or  elfe,  perhaps,  iseafily  produced 
from  the  lead  in  the  fire,  as  Mr.  Homberg  conceiTes- ;  and  being  uncapa- 
,ble  of  dilfolving  in  aquafortis,  is  thus  precipitated  from  the  folution  :  pour 
off  the  clear  liquor  into  a  clean  glafs,  and  intitle  it  iheSolu'tioii  ofjiiver.  2.  If, 
inftead.of  aquafortis,  fpirit  of  nitre  be  employed,  the  folution  is  performed 

•  quicker  and  ftronger,  bat  otherwife  in  the  fame  manner  ;  for  aqua  fortis, 
or  fpirit  of  nitre,   prepared  either  vvith  bole  or  oil  of  vitriol,  fcarce  feem 

'  to  differ,  except  in  being  more  or  lefs  acid  -,  but  if  the  leaft  particle  of 
common  fait,  or  fal-ammoniac,  fiaould  accidently  have  fallen  into  the  f;)i- 
rit  of  nitre,  or  aqua  fortis.,  or  have  been  mixed  with  them  in  the  diftillation^^ 
or  afterwards,  they  will  not  diffolvc  the  filver. 

[a]  SeeAfra/o/r.  de  PA^acl.  Roy.  an.  17C9.  p.  X18,  &c. 
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The  life. 

If  this  fokition  proves  lympid,  the  filver  was  pure  ;  but  if  greenlfli,  It 
contained  feme  portion  of  copper,  and  is  not  fit  for  the  following  experi- 
ments :  the  filver  here  united  with  the  acid  of  the  fpirit  of  nitre,  keeps  fuf- 
pended  in  the  water ;  a  drop  of  the  liquor,  applied  to  any  foft  warm  part  of 
the  body,  inftantly  burns  and  eats  it :  whence  at  once  touching,  it  eats  down 
the  callous  and  hard  lips  of  ulcers,  feparates  the  corrupted  part,  and  pre- 
fently  takes  away  marks,  fpots,  warts,  and  fmall  cancers.  It  may  be  dilu- 
ted with  pure  water,  without  growing  thick  or  precipitating ;  but  if  the 
water  contains  the  leaft  faline  matter,  the  whole  will  prefently  grow  turbid. 
This  folution,  well  weakened  with  water,  is  highly  detergent  ;  but  ftains 
the  flcin  it  touches  with  a  black  fpot,  that  cannot  be  got  out,  before  the 
fcarf-flcin  falls  off.  Hence  we  fee  how  the  ponderous  body  of  filver  may  lye 
concealed  in  a  light,  limpid  liquor  :  but  it  may  be  difcovered  by  its  violently 
bitter  tafte. 

PROCESS    CLXXXL 

The  vitriol  of  Jiher. 

'  I . '  j  "^  O  the  folution  made  in  the  preceding  procefs,  gradually  put  fingle 
'         \.     grains  of  pure  filver,  ib  long  as  it  will  diflblve  them.     When 

*  the  laft  grain  remains  perfeftly  undifTolved,  fet  the  faturated  folution  in 
«  a  cold  place  ;  it  will  prefently  begin  to  form  little,  thin,  white  plates,  lying 
'  over  one  another,  as  if  compofed  of  triangular  needles  like  nitre.     If  the 

*  liquor  be  poured  off  from  them,  we  thus  obtain  the  cryftals,  fait,  or  vi- 
'  triol  of  filver,  which  may  be  dried,  but  are  fo  fharp,  that  they  cannot 

*  fafely  be  touched.     2.  If  the  former  folution  be  not  further  faturated  with 

*  filver,  but  infpifTated  a  little,  fo  as  to  lofe  about  a  tenth  part,  and  then  be 

*  fet  by  for  fome  time,  the  filver  will  concrete  at  the  bottom  of  the  glafs, 
'  in  a  folid  form,  into  white  cryftals,  in  other  refpe61:s  like  the  former,  but 
'  much  {harper,  as  being  here  faturated  with  more  acid.     And  thefe  alfo 

*  have  a  much  greater  cauflic  virtue. 

The  ufe. 

We  here  fee  the  partkular^  and  mutual  attraftion  betwixt  filver  and 
the  acid  of  nitre ,-,  as  filver  fcarce  unites  with  any  other  acid  :  for  tho'  it 
turns  black,  it  does  not  difTolve  with  them.  This  vitriol  of  filver  is  a  moft 
immediate  cauflic,  and  leaves  a  black  fpot  upon  any  part  of  the  fkin  it 
touches  ever  fo  fiightly  ;  and  this  ipot  cannot  be  got  off  but  by  the  fcaling 
ofi^  of  the  fkin. 
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PROCESS    CLXXXII. 

T'he  lunar  caujlic^  or  lapis  infernal! s. 

'  i.rTpAKE  potters  earth  that  is  well  wrought,  and  not  very  moifl, 
'  J[  make  k  into  a  folid  cube,  and  perforate  the  upper  furface  thereof 
'  perpendicularly,  with  a  conical  ftick,  almofl:  to  the  bottom.  Let  the 
'  internal  furface  of  the  whole  be  fmooth,  lefh  the  matter  poured  in  fliould 
'  come  out  rough.  When  as  many  of  thefe  holes  are  made  as  are  necef- 
'  faiy,  prefs  the  upper  part  of  each  with  the  finger,  into  a  wide  fpherical 
'  cavity,  the  middle  whereof  ends  in  a  conical  hole  ;  for  thus  the  matter 
'  may  be  eafily  poured  in.     2.  Then  take  a  little  glafs-difh,  or  urinal-bot- 

*  tom,  and  put  into  it  the  firfl  cryftals  of  filver  of  the  preceding  procefs  % 
'  fet  the  glafs,  without  any  fear  of  breaking,  upon  burning  coals ;  the  cry- 
'  Hals  will  difcharge  an  un£tuous  fume  ;  which  cealing  to  rife,  whilfb  the 
'  matter  flows  in  the  glafs,  pour  it  carefully  into  the  conical  cavities  made 
'  in  the  cube  of  clay  ;  it  will  enter  with  an  hiffing  noife.  If  the  matter  in 
'  the  glafs  fhould  chance  to  grow  flifF,  fet  it  again  over  the  fire  ;  and  thus 
'  pour  out  all  the  prepared  fiiver  into  the  hollow  moulds.     3.  As  foon  as 

*  the  whole  matter  is  grown  folid,  immediately  break  the  clay,  and  take 
'  out  the  conical  fticks  of  filver  ;  wrap  them  up  in  hot  paper,  and  dry  them 
'  thoroughly  therein  ;  then  wipe  their  furface,  with  a  hot  and  dry  hare's 
'  foot,  and  thus  immediately  put  them  into  a  clean  glafs,  that  is  to  be  well 
'  flopped  with  a  cork  :  and  thus  an  excellent  lapis  infernalis  will  be  obtained 
'  for  chirurgical  ufes,  and  may  be  kept  perfect  for  many  years. 

'The  life. 

The  acid  of  the  fplrit  of  nitre,  in  the  glafs  over  the  fire,  lofes  its  water 
in  the  form  of  fume  ;  and  alfo  that  part  of  its  acid  which  remained  above  what 
a  certain  proportion  of  filver  could  retain  ;  but  the  filver  detains  a  certain. 
proportion  of  the  acid  with  itfelf,  fo  as  not  to  fume,  but  remain  fixed,  even 
in  fufion  over  the  fire:  this  acid,  retained  in  the  body  of  the  pure  filver, 
forms  a  folid  mafs,  in  which,  perhaps,  the  acid  is  the  pureft  and  ftrongeffc 
that  can  be  prepared.  When  this  acid,  adhering  to  the  filvdi'  in  a  folid 
form,  is  expofed  to  the  air,  it  attrafts  the  moiffcure  thereof,  and  fo  difTolves. 
The  whole  of  this  lapis  infernalis  will  alfo  diffolve  in  water,  from  whence, 
by  the  means  of  copper,  all  the  filver  may  be  recovered,  infipid,  inodorous, 
unaftive,  no  way  acid  or  corrofive,  but  pure,  metalline,  and  unchanged. 
It  is  ftrange  therefore  that  the  acid  fhould  fo  long  adhere  to  the  furface  only 
of  the  principles  of  filver,-  without  changing  them,  fo  as  that  the  nature  of 
the  metal  may  be  entirely  recovered  unhurt.  This  lapis  infernalis  is  a  mofl 
powerful  cautery,  and  by  a  bare  touch  inftantly  burns  the  parts  of  a  live 
body  to  an  efcar,  iTnder  which  nature  raifes  an  inflammation  that  feparates 
the  crude  efcar,  and  leaves  the  part  pure  ;  fo  that  by  repeated  touches  with 
this  matter,  all  fuperficial,  foul,  fungous  ulcers  and  cancers  are  excellently 
cured.     Hence  fliilful  cliirurgeons  highly  extol  the  virtue  of  this  flone  ^  andi 

phyficiansi 
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phyficlans  alfo  learn  the  wonderful  power  of  an  acid,  when  colleifted  and 
tixed.  If  given  internally  in  this  form,  it  is  an  immediate  corrofive  poifon  ; 
and  therefore  never  to  be  ufed  in  this  manner.  I  have  known  it  prove  per- 
nicious to  the  artifl  that  prepared  it. 

PROCESS     CLXXXIII. 

The  fiher  pill  of  Boyle  or  Angelus  Sala. 

'  i.'~|~'AKE  an  ounce  of  pure  nitre,  and  difiblve  it  in  pure  diftilled 
'         J_     water  ;  then  take  an  ounce  of  the  pure  cryftals  of  filver,  made 

*  according  to  the  firft  diredtion,  under  the  hundred  eighty-firft  procefs  ; 
'  diflblve  them  in  thrice  their  weight  of  fair  water,  fo  that  the  liquor  may 
'  be  perfedlly  limpid  ;  mix  the  two  Iblutions  together  ;  they  will  thus  make 
'  an  homogeneous,  uniform,  and  apparently  fimple  liquor,  without  precipi- 
'  tating  the  fdver,  but  uniting  perfedly  with  the  nitre.  Put  the  pure  liquor 
'  into  a  clean  urinal-glafs,  and  fet  it  over  a  clear  fire  in  a  place  free  from  duft, 
'  till  the  water,  which  will  thus  be  almoft  pure,  exhales,  fo  as  to  leave  a 
'  pellicule.  Set  the  glafs  in  a  cold  quiet  place,  well  covered  to  keep  out  the 
'  duft  ;  cryftals,  like  nitre,  will  thus  flioot.  Pour  off  the  remaining  liquor, 
'  and  exhale  as  before ;  the  filver  and  the  nitre  will  be  thus  joined  in  the 
'  fimple  form  of  cryftals  :  let  this  mafs  be  gently  dried.  2.  Let  there  be  at 
'  hand  the  bottom  part  of  an  urinal-glafs,  into  which  put  the  cryftals  of 
'  filver,  and  nitre,  firft  dried  in  paper  ;  fet  this  glafs  on  the  fire,  fo  as  to 
'  prevent  the  matter  from  running  by  the  too  great  heat  or  nearnefs  thereof, 
'  and  permit  it  only  to  dry  or  to  fume ;  keep  it  conftantly  ftirring  with  a 
'  ftick  of  glafs,  fo  that  it  may  every  way  be  expofed  to  a  ftrong  fire,  but 
'  fo  as  not  to  melt ;  that  it  may  be  dried  and  freed  from  the  ftiarp  acid  that 
'  adhered  to  the  mafs,  and  eafily  rendered  it  cauftic ;  but  if  the  fire  fhould 
'  melt  it,  then  the  acid,  being  more  clofely  united,  fixes  the  corrofive  vir- 

*  tue,  which  by  this  gentle  calcination  is  feparated.  Let  this  calcination  be 
'  performed  with  caution,  for  a  long  time,  keeping  the  matter  continually 
'  ftirred,  till  no  more  fume  rifes,  tho'  the  fire  be  now  confidera'bly  ftrong, 
'  and  almoft  able  to  melt  the  matter  :  for  at  laft,  after  the  heat  has  fepa- 
'  rated  all  this  acid,  there  is  no  harm  if  the  mafs  be  fufed,  becaufe  all  the 
'  external  acid  is  now  driven  from  it  -,  and  thus  the  purging  filver  will 

*  be  prepared,  of  an  extremely  bitter  tafte,  and  fhould  be  kept  in  a  dry 

*  clofe  vefi^el. 

The  ufe. 

It  is  a  wonderful  and  fecret  art  to  unite  filver  with  nitre  :  hence  the  pre- 
tended alchemifts  can,  by  this  means,  conceal  filver  in  a  large  proportion  of 
nitre,  as  ten  times  its  quantity  for  example  ;  and  this  nitre  being  projedled,  in 
an  equal  quantity,  upon  melted  lead,  gives  an  increafcof  one  tenth  part  in 
filver,  which  remaining  upon  the  teft,  will  deceive  the  ignorant,  as  if  a 
tenth  part  of  the  lead  was  here  turned  into  filver.  The  way  to  difcover  the 
cheat  is  to  diflblve  the  mafs  of  nitre  and  filver  in  ten  times  its  quantity  of 

pure 
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pure  diftilled  rain-water,  then  put  a  polifhed  plate  of  copper  into  the  liquor ;' 
for  thus  every  particle  of  the  filverwill  immediately  be  precipitated  to  the  cop- 
per, and  bottom  of  che  veflel,  and  thus  be  obtained  perfeftly  pure  from  the 
nitre  and  fpirit  of  nitre.  If,  therefore,  any  fait  be  pretended  to,  for  the 
making  of  filver,  let  it  be  examined  in  that  manner.  Take  this  dried  mafs, 
confiding  of  the  falts  of  filver  and  nitre,  reduce  it  to  a  fine  dry  powder,  and  it 
will  be  of  an  extreme  bitter  tafte,  but  by  no  means  fo  cauftic  as  before.  If  a 
little  of  it  be  applied  to  ulcers,  it  aifls  like  lapis  infernalis^  only  much  milder  ; 
.  and  if  two  grains  of  it  be  fine  ground  with  fix  grains  ot  loat-lligar,  in  a  glafs- 
mortar,  then  mixed  with  ten  grains  of  the  crumbs  of  bread,  and  formed  into 
nine  pills,. and  thefe  be  taken  by  a  grown  perfon  upon  an  empty  ftomach, 
drinking  after  them  four  or  fix  ounces  of  hot  water  fweetned  with  honey, 
they  will  purge  gently,  and  bring  away  a  liquid  water,  that  often  deceives 
the  patient,  as  coming  away  almofi:  without  being  perceived.  It  kills  worms, 
and  cures  many  inveterate  ulcerous  diforders  -,  it  relieves  in  the  dropfy,  and 
purges  without  griping  -,  but  it  mull  not  be  ufed  too  freely,  nor  in  too  large 
a  dofe,  for  it  always  proves  corrofiVe  and  weakening,  efpecially  to  the  fto- 
mach ;  which  inconvenience  is  remedied  by  the  rob  of  juniper. 

PROCESS     CLXXXIV. 

Injlammahle  fiher. ' 

"  'Tn  A  K  E  an  ignited  piece  of  Dutch  turf,  after  it  ceafes  to  fmoke,  place 
'  X  it  with  its  upper  flat  furface,  parallel  to  the  horizon  ;  make  a  little 
*  cavity  in  the  middle  of  its  furface,  and  therein  put  a  drachm  of  dry  lapis 
^  infernalis,  it  will  here  immediately  melt,  glow,  take  flame,  hifs,  and  fiiine 
■'  brifkly  in  every  refpeft  as  nitre.  After  the  flame  ceafes,  pure  filver  will 
'  be  found  in  the  hollow,  as  much  in  quantity  as  was  difiTolved  in  making 
'  of  the  lapis  infernalis,  and  may  thus  be  taken  out  with  a  pair  of  forceps, 
'  without  lofs  of  weight. 

The  life. 

This  excellent  experiment  fhews  the  phyfical  manner  wherein  acids  do 
but  fuperficially  adhere  to  filver  ;  and  the  manner  wherein  acids  operate 
when  united  to  metals,  whilft  furrounding  their  metallic  mafs,  they  arm  the 
-  ponderous  principles  thereof  with  fpicula.  It  fliews  the  immutability  of 
filver  diflblved  in  an  acid,  and  the  various  ways  wherein  it  may  lye  con- 
cealed, yet  ftill  have  its  a£lion  ;  it  alfo  fhews  the  difference  of  potable  fil- 
ver, while  exifliing  in  a  faline  form,  by  means  of  an  adhering  acid,  from  that 
potable  filver  of  the  adepts,  where  the  principles  of  the  filver  are  fuppofed 
converted  into  a  fluid  that  will  mix  with  the  juices  of  the  body,  and  can- 
not be  reduced  to  filver  again  ;  but  chiefly  it  hence  appears,  that  the  acid 
fpirit  of  nitre,  adhering  in  a  folid  mafs  to  the  filver,  is  as  inflammable 
along  with  a  combufliible  body,  as  nitre  itfelf.  This  feems  to  happen  in 
filver  alone,  which  is  unchangeable,  by  the  fpirit  of  nitre.  Hence  alfo  we 
fee  one  way  whereby  filver  may  be  obtained  pure  from  other  adhering  mat- 
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ters,  by  bare  burning.  The  acid  here  a£ts  neither  upon  the  mercurial  patt 
of  the  filver,  nor  its  fixing  fulphur  :  and  many  more  particulars  of  this  ex- 
periment might  be  enumerated. 

PROCESS    CLXXXV. 

The  recovery  ofjiher,  when  dijfolved  infpirit  of  nitre. 

lI  S  S  O  LVE  an  ounce  of  pure  filver  in  fpirit  of  nitre,  dilute  it  with 
twenty  times  the  weight  of  diftilled  rain  water,  heat  the  folution  in 
a  cylindrical  glafs-veflel,  and  put  therein  polifhed  plates  of  copper,  the 
fmooth  furfaces  whereof  will  every  where  begin  to  be  covered  with  a  grey 
colour,  and  at  length  appear  as  if  thick  fet  with  down.  The  liquor  that 
before  was  aqueous,  and  colourlefs,  will  now  gradually  turn  more  and 
more  green,  in  proportion  as  the  down  upon  the  copper-plates  grows 
larger.  If  a  plate  be  fliook,  the  downy  covering  falls  oft  from  it  to  the 
bottom,  and  another  like  the  former  prefently  comes  on  ;  the  liquor  grows 
greener,  and  the  plates  grow  lefs.  The  downy  covering  being  again 
Ihook  off,  a  ficfh  one  grows  ;  and  this  happens  till  at  length  no  more  of 
the  copper  dillblves.  Now  leave  the  veflels  for  fix  hours  at  reft,  after- 
wards fhake  off  all  the  grey-coloured  downy  matter  from  the  plates ;  de- 
cant and  filter  the  liquor  ;  it  will  be  of  a  beautiful  green  colour,  fharp,  and 
'intirely  cupreous  ;  the  plates  will  be  much  diminifhed  in  bulk  and  weight. 
Let  the  matter  at  the  bottom  be  waflied  in  feveral  hot  waters,  till  it  becomes 
thoroughly  pure,  then  dry  it  over  the  fire  •,  it  will  be  a  fine  Ihining  filver 
powder,  and  yield  nearly  all  the  filver  employed,  pure,  infipid,  and  mild, 
without  any  acid  ;  nor  will  it  contain  the  leaft  copper.' 

The  ufe. 

This  is  a  method  of  calcining  filver  to  a  fine  powder,  which  cannot  eafily 
be  obtained  fo  fubtile  by  any  other  means.  This  powder  being  ground  with 
mercury,  eafily  affords  an  amalgam,  v;hich  is  otherwife  fo  difficultly  ob- 
tained, and  not  without  a  great  lofs  of  the  quickfilver.  If  this  powder  be 
melted  in  a  crucible,  it  reftores  the  fame  filver  that  was  employed.  Hence, 
therefore,  it  appeavs  how  fuperficially  the  acid  of  the  nitre  adhered  to  the 
filver,  fince  the  whole  of  this  acid  is  fo  eafily  attrafted  by  the  copper  from  the 
filver,  without  any  lemainder.  It  the  liquor  ol  this  operation  be  viewed  with 
a  microfcope,  it  appears  plainly  that  little  particles  of  filver  are  violemly  car- 
ried along  with  the  acid  of  the  nitre  up  to  the  copper-plates,  from  all  the 
points  of  the  folution.  But  when  thefe  fpicula  arrive  at  the  fmooth  furface 
of  the  plate,  the  acid  is  attracted  to  the  particle  of  the  copper,  v^'hilft  the 
particle  of  the  filver,  deprived  of  its  acid,  refts  upon  the  furface  of  the  cop- 
per •,  and  being  there  increaied  by  others  coming  to  it  in  like  manner,  at 
length  a  foft  downy  cafe  is  compofed  :  aad  this  attraction  is  lb  exquifitely 
performed^  that  not  the  leaft  particle  of  filver  remains  in  the  former  folu- 
tion. Hence  it  appears,  that  copper  more  ftrongly  attratls  the  acid  of  nitre 
than  filver  does  ;  wherefore  this  aftion  confilis  in  atti-action,  and  a  ftraining 

of 
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oF  the  acid  from  the  body  of  the  liquor ;  for  the  acid  pafles  thro'  th^ 
pores  of  the  copper,  leaving  behind  the  particles  of  the  filver  now  fet  free, 
and  unable  to  enter  :  there  is  fcarce  a  more  beautiful  fight  than  this  with  a 
microfcope.  The  acid  of  the  nitre  remains  unchanged  in  the  filver,  and  is 
colleded  perfect  in  the  copper,  from  whence  it  may  again  be  obtained. 

PROCESS     CLXXXVI. 

Luna  cornea. 

*  I.  ^TnO  the  pure  folution  of  filver  made  with  fpirit  of  nitre,  according 
'  -L     to   the   firft  direftion  of  the  hundred  and  eighty-firfi:  procefs, 

*  and  diluted  with  four  times  its  quantity  of  pure  water,  let  fall,  by  a 
'  drop  at  a  time,  in  a  capacious  glafs  vellel,  a  fm.all  quantity  of  a  ftrong 

*  and  warm  folution  of  fea-falt  in  water.     At  the  inftant  the  drop  falls  in, 

*  the  whole  liquor  grows  white  and  furprizingly  thick,  without  any  effer- 

*  vefcence.     Continue  thus  dropping  in,  and  fhaking  the  glafs,  till  the  li- 

*  quor  no  longer  continues  turbid ;  then  let  it  reft :  a  grofs  white  matter  will 
'■  fall  to  the  bottom  in  a  large  quantity.  Let  the  limpid  liquor  at  top  be 
•'  poured  gently  off,  and  drop  into  it  a  little  hot  folution  of  fea-falt ;  if 
'  it  grows  thick  no  longer,  the  operation  is  well  performed,  but  otherwife 

*  fome  filver  remains  behind,  which  requires  to  be  feparated.     Pour  clean 

*  hot  water  upon  the  white  precipitated  matter,  and  walh  it  till  it  becomes 

*  perfeftly  infipid,  then  boil  it  in  an  urinal  with  a  little  fair  water,  fhake 

*  them  together,  and  pour  the  whole  into  a  paper  filter,  where  the  water 

*  will  pafs  thro'  and  leave  the  white  matter  behind,  v/hich  is  to  be  dried 

*  with  a  gende  fire,  and  preferved  as  the  fubtile  calx  of  filver  precipitated 
'  with  fea-falt  from  fpirit  of  nitre,  or  aqua  fortis ;  it  will  weigh  more  than 

*  the  filver  employed  by  nearly  a  fifth  part,  on  account  of  the  falts,  which 
^  adhere  thereto.  2.  Put  this  calx  of  filver  into  a  clean  crucible,  let  it  in  a 
'  fire  of  fufion  till  it  melts,  which  it  eafily  does  •,  when  melted,  pour  it  our 

*  on  a  marble  :  it  appears  a  ponderous,  Ihining,  opake,  brown  mafs,  that 

*  breaks  brittle  with  fome  degree  of  tenacity,  whence  it  is  called  horny.    It 

*  contains  all  the  filver  employed,  and  at  the  fame  time  the  acid  of  the  nitre 
'  and  fea-falt,  wonderfully  concreted  therewith,  fo  as  not  to  be  eafily  fepa- 
'  rated  ;  for  by  endeavouring  with  a  violent  fire  to  drive  away  the  fpirit, 

*  which  is  fo  eafily  done  in  the  lapis  infernalis,  the  greateft  part  here  be- 
'  comes  volatile,  and  the  remainder  is  fcarce  recoverable  into  filver,  but  re- 
'  mains  changed  by  the  admixture  of  the  falts,  fo  intimately  united,  and 
'  fixed,-  as  not  to  manifefl:  themfelves  by  any  faline  property.  If  one  part 
'  of  pure  filver,  calcined  according  to  the  hundred  eighty-fifth  procefs,  be 
'  mixed  with  two  parts  of  mercury-fublimate  and  diftilled  in  a  glafs-retort, 

*  with  a  ftrong  fand-heat  at  laft,  almoft  the  fame  perfeft  luna  cornea  will  re- 
'  main  at  the  bottom  of  the  retort.  And  if  inftead  of  fait,  the  fpirit  of  fea-falt 
!  wereufed  to  the  folution  of  the  filver,  the  luna  cornea  would  be  perfeftly  the 

Q^q  2  t  fame, 
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*  fame.  "Mr.  Boyle  fays,  that  lilver  being  precipitated  fi-om  fpirlt  of  nitre  with 

*  oil  of  vitriol,  then  wafhed  and  fufed,  will  become  a  true  luna  cornea  {a). 

T'he  ufe. 

This  experiment  is  of  infinite  ufe,  and  fliews  how  fmall  a  difference  in  a 
phyfical  circumftance  may  often  occafion  a  great  difference  in  the  thing 
phyfically  produced  ;  for  filver  inixed  with  aqua  regia  does  not  unite  with 
the  acid  thereof;  but  if  when  filver  is  dilTolved  by  fpirit  of  nitre,  fea-falt  is 
added  thereto,  tho'  it  thus  only  makes  an  aqua  regia,  yet  it  prefently  oc- 
cafions  the  acid  of  the  aqua  regia  to  unite  intimately  with  the  filver,  and  pro- 
duce ftrange  effecfts.  For  if  two  parts  of  the  precipitated  calx  of  filver  be 
well  ground  with  one  part  of  regulus  of  antimony,  and  diftilled  with  a  fand- 
heat,  there  comes  over  a  pure  butter  of  antimony,  equal  in  weight  to  the 
antimony  employed  ;  whilft  the  filver  remaining  at  the  bottom,  always  af- 
fords true  gold  upon  the  reduftion.  Hence  we  may  be  certain  that  the 
weight  gained  by  the  calx  of  filver,  is  owing  to  the  aqua  regia  fixed' 
therein,  becaule  it  here  goes  into  the  mercurial  part  of  the  antimony  ;  whence 
it  is  no  wonder,  that  thole  eminent  chemifts  Becher,  Boyle,  Homberg,  and 
Stahl,  have  fo  much  regarded  the  concealed  arfenical  nature  of  the  metals 
and  falts  in  this  experiment.  Who  could  conceive  that  the  exceedingly  infi- 
pid  body  of  luna  cornea  held  a  fifth  part  of  the  highly  corrofive  acid  of 
aqua  regia  ?  Hence  we  fee  what  a  particular  power  fea-falt  has  upon  metals, 
how  covertly  it  may  adhere  to,  and  again  be  recovered  from  them  without 
lofs  of  its  virtues.  Hence  alfo  we  fee  how  ftrangely  metals  may  be  difguifcd 
and  concealed  ;  and  again,  how  gold  may  be  obtained  from  a  matter  in 
which  the  aflay-mafters  could  not,  by  all  their  art,  difcover  any  :  and  hence 
the  adepts  have  laid,  that  nature  has  only  placed  perfeftion  in  fait  and  gold; 
and  hence  we  may  alfo  learn  to  guard  againft  the  fraudulent  practices  of 
thofe  who  craftily  mix  this  calx  of  filver  with  nitre,  or  throw  it  into  melted 
lead,  and  thus  pretend  an  increafe  of  filver  or  gold.  But  our  prefent  defign 
does  not  lead  us  farther  into  this  fubjeft.  It  is  certain  that  the  induftry  of 
Mr.  Homberg,  by  the  means  of  tartar,  quick-lime,  fal-ammoniac,  and  the 
white  of  eggs,  has  from  half  a  pound  of  filver  obtained,  as  he  declares,  three 
drachms  and  fifty  grains  of  running  mercury  :  and  fo  much  of  the  nature  of 
filver  for  the  prefent.  Luna  cornea  neither  diffolves  in  aqua  regia,  aquafortis, 
nor  the  fire. 

PROCESS     CLXXXVIL 

Tin  dijohed  in  aqua  regia, 

IX  with  aqua  for tis,  or  fpirit  of  nitre,  a  fixth  part  of  fea-falt,  or 
fal-ammoniac,  or  fpirit  of  fea-falt,  and  thus  an  aqua  regia  is  ob- 

*  tained,  which  diffolves  gold,  and  not  filver.    li  aqua  fortis  alfo  be  drawn  off 

(a)  Origin  of  forms,  p,  203—209.  Some  miAake  here  of  the  author,  fee  Abr.  Boyle, 
vol.  I.  p.  537.  §.  g. 

'  from 
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<  from  isA-tek,  or  fp^'it  of  fait  from  »rtfe,  by  diftillation,  thus  alfo  an  aqjia 
'  reo'ia  is  obtained.  *Again,  if  two  parts  of  nitre,  three  of  vitriol,  and  live 
*  of  fea-falr,  be  diftilled  together,  as  in  the  making  of  aqiia  fortis,  this 
'  affords  an  excellent  aqua  regia ;  which  therefore  we  fee  confifts  of  a  mix- 
'-  ture  of  nitre  and  common  fait.  2.  To  a  quantity  of  this  aqua  regia  con- 
'  tained  in  an  urinal-glafs,  add  a  little  tin,  and  a  violent  diffolution  arifes  ; 
'  continue  till  as  much  tin  is  diflblved  as  poffible,  and  the  folution  will  ap- 
'  pear  thicker  oily.  If  the  folution  be  diluted  with  twenty  times  its  quantity 
«  of  water,  or  more,  the  tin  will  be  precipitated  ;  which  being  perfeftly  wafh- 
■ '  ed  in  water,  and  then  dried,  affords  a  white  powder,  or  magiftery  of  tin. 
'  3.  Tin,  put  into  aqua  fcrtis,  makes  a  violent  effervefcence  ;  when  the  tin 
'  diffolving  and  fwelling  appears  in  the  form  of  a  thick  foap,  or  the  white 
'  of  eggs. 

I'he  ufe. 

This  is  a  particular  manner  of  folution  ;  the  liquor  is  in  feme  meafure 
bitter,  and  therein  approaches  to  filver.  The  calx,  thus  prepared,  is  given 
by  many  phyficians,  as  a  particular  remedy  in  hypochondriacal  and  hyfte- 
rical  cafes  ;  but  I  do  not  admire  it,  as  there  are  fafer  for  the  fame  purpofe. 
When  duly  mixed  with  pomatum,  it  affords  a  famous  cofmetic,  in  cafe  of 
an  ulcerated  fkin.  It  is  difficult,  with  the  utmoft  violence  of  fire,  to  reduce 
it  to  tin  again.  It  appears  by  this  experiment,  that  tin  of  all  the  metals, 
diflblves  with  the  leaft  proportion  of  acid.  It  is  furprifing  that  tin,  diffolved 
in  aqua  regia,  does  not  fume ;  yet  if  mixed  with  twice  its  weight  of  mer- 
cury-fublim  ate  and  diftilled  in  a  retort,  it  affords  a  liquor  at  firft  that  will 
fmoke  perpetually,  and  exhale  all  av/ay. 

PROCESS     CLXXXVIIL 

Copper  dijjhhed  m  diftilled  vinegar. 

V  plates  of  pure  copper  be  put  into  a  glafs  alembic-head,  and  treated 
as  the  plates  of  lead  under  the  hundred  feventy-firft  procefs,  the 
diftilled  vinegar  will  come  over  in  form  of  a  green  liquor  -,  fo  that  if 
the  operation  be  long  enough  continued,  all  the  metal  will  be  thus  dif- 
folved. The  liquor  fo  prepared  and  filtered,  being  infpiffated  over  a 
gentle  fire,  becomes  green  like  an  emerald  •,  and  the  leaft  part  of  a  drop" 
proves  vomitive.  It  is  of  an  ungrateful  naufeous  fmell.  The  plates  being 
dry,  afford  a  ruft  or  crocus  of  copper,  but  not  the  true  verdigreafe,  which 
is  only  made  zt  Montpellier,  by  a  very  particular  treatment  of  copper-plates 
with  the  vapour  of  red  wine,  that  has  been  digefted  with  the  hufks  of  grapes 
after  preffing.  Hence  this  latter  menftruum  is  fcarce  acid  ;  but  oily,  fat, 
and  unftuous.  2.  If  the  common  verdigreafe  be  put  into  a  bolt-head,  and 
boiled  with  pure  diftilled  vinegar,  till  a  tincture  is  procured,  and  this  being 
poured  off,  and  new  vinegar  added,  and  the  whole  procels  repeated,  till 
the  laft  vinegar  be  no  longer  tinged,  there  remains  a  large  quantity  of 
infoluble  matter  at  the  bottom,  which  ftiews  that  it  is  not  diffolved  copper 

alone 
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«  alone  that  makes  this  verdigreafe.     AH  the  tin6tures  being  filtered,  aod 

<  diftilled,  till  only  one  fourth  remains,  afford  a  ftrong  folvition  of  copper, 

«  that  fhoots  into  green  cryftals,  which,  when  too  dry,  and  deprived  of 

'  their  acid,  turn  black.     See  Procela  g^^ 

The  ufe. 

This  procefs  ferves  to  fhew  the  folubility  of  copper,  the  origin  of  its  ruft, 
verdigreafe,  and  the  blacknefs  that  eafiiy  tarniflies  copper  -,  with  the  way  of 
difcovering  copper  concealed  in  filver,  by  the  greejinefs  it  eafily  communi- 
cates to  acids.  The  folurion  is  of  a  wonderful  emetic  and  purgative  virtue : 
watery,  fpongy,  running,  fanious,  virulent  ulcers,  being  touched  with  this 
liquor,  are  quicken'd,  contraded,  dried,  and  cleanfed. 

PROCESS     CLXXXIX, 

lloefolution  of  copper  in  fal-(immoniac<, 

IX  three  parts  of  fal-ammoniac  with  one  of  pure  copper-filings, 
add  four  parts  of  fair  water,  in  a  cut  glafs  body,  dry  the  whole  to 
'  a  paft e  by  a  gentle  fire,  and  again  diflblve  it  in  the  air  :  repeat  the  procefs 
'  feveral  times,  by  which  means  an  almoft  entire  folution  of  the  copper 
'  will  be  obtained.  Then  boil  the  mixture  with  water  -,  filter,  and  infpiliate 
'  the  liquor  a  licle,  which  will  thus  become  a  pure  tinfture  -,  and  if  artifir 
*■  cially  cryftallizei,  it  affords  beautiful  faline  cryftals  of  copper,' 

The  ufe. 
Hence  we  fee  the  relation  betwixt  falts  and  copper.  The  liquor,  here 
obtained,  is  a  famous  anti-epileptic  for  children  -,  a  few  drops  of  it  given 
in  mead,  upon  an  empty  ftomach,  and  followed  with  gentle  exercife,  purges 
a  little,  gives  a  nattfea,  but  wonderfully  improves  and  excites  weak  and  re- 
laxed ftomachs,  carries  off  water,  and  kills  worms ;  and  by  this  means  proves 
curative  in  certain  kinds  of  ill  habits,  and  the  epilepfy. 

PROCESS    CXC. 

Copper  dijfolved  in  aqua  fortis, 

*  "PJUT  common  aqua  fortis^  or  fpirit  of  nitre,  into  an  urinal,  and  by 
«  XT^  degrees  throw  in  a  little  fine  filings  of  pure  copper  ;  there  immedi- 

*  ately  arifes  an  ebullition  with  red  fumes ;  all  the  liquor  inftantly  appear- 
'  ing  of  a  beautiful  green.  Continue  thus,  till  the  laft  part  thrown  in  does 
'  not  increafe  the  greennefs  -,  let  the  liquor  be  purified  by  ftanding,  and  by 
f  filtering,  and  afterwards  infpiffate  it  to  an  half, 

The  ufe. 

Hence  we  learn  the  adtion  of  fpirit  of  nitre  upon  copper.  The  folution 
js  emetic  in  a  fmall  dofe  :  it  kills  all  infeds,  and  if  largely  diluted  with  water. 
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It  readily  deftroys  lice,  fleas,  and  crab-lice  ;  in  ulcers  it  has  the  fame  effefts, 
as  above-mentioned,  of  copper  diflblved  in  vinegar,  but  requires  to  be 
cautioufly  ufed. 

PROCESS    CXCI. 

Copper  dijfohed  in  aqua  regia. 


"T 


HROW  the  filings  of  copper  into  aqua  regia,  or  fpirit  of  fait,  and 
proceed  as  in  the  laft  procefs,  and  the  effedl  will  be  the  fame. 

T^he  ufe. 

Aquafortis  and  aqua  regia,  therefore,  equally  diffolve  copper.  Hence  all 
thofe  opinions,  of  the  difference  of  thefe  two,  are  infignificant  in  alTign- 
ing  the  reafon  why  one  of  them  diflblves  gold,  and  the  other  filver.  The 
particular  relative  natures  of  things  can  only  be  learnt  by  experiments  ;  it  is 
therefore  unfafe  arguing  that  metals  are  fimilar,  becaufe  they  are  dilTolved 
by  one  and  the  fame  menftruum.  Genuine  chemiftry  draws  no  fuch  con- 
clufions,  but  avoids  generals,  unlefs  coUefled  from  pure  obfervation, 

PROCESS     CXCII. 

Copper  dijjhlved  in  'volatile  alcali. 

•  IJJUT  a  drachm  of  copper-filings  into  a  clean  glafs,  pour  thertto  twelve 

•  Jl     times  their  weight  of  the  belt  alcaline  fpirit  offal-ammoniac  ;  ftop  the 

•  glafs  and  fhake  it  often  ;  a  blue  and  at  length  a  beautiful  violet  tinfture  will 

•  be  obtained.    Pour  this  off,  and  add  frefh  fpirit,  and  thus,  by  degrees,  near- 
'  ly  the  whole  fubftance  of  the  copper  will  be  diffolved,  and  turned  into 

•  tindlure.     If  copper-filings  be  moiflened  with  thrice  their  weight  of  the  oil 

•  of  tartar  -per  deliquium,  and  then  digefted,  and  refolved  ;  and  this  be  feveral 

•  times  repeated,  and  the  mixture  afterwards  boiled,  filtered,  and  infpiiXated, 
]•  alike  folution,  but  of  a  fixed  nature,  will  be  obtained. 

fhe  life. 

This  beautiful  alcaline  volatile  tincture  holds  the  body  of  the  copper  dif- 
folved. If  drank  in  a  morning  fafting,  with  a  glafs  of  mead,  beginning 
with  three  drops,  and  daily  doubling  the  dofe  to  the  fourth  time,  when 
twenty-four  are  to  be  taken,  walking  gently  after  it,  and  then  continuing 
thefame  dofe  of  twenty-four  drops,  for  fome  days,  it  proves  opening,  warm- 
ing, attenuating,  diuretic  ;  it  is  a  powerful  and  iead'y  remedy,  by  means 
whereof  alone,  I  have  cured  an  hydropical  patient,  labouring  under  a  con- 
firmed afciies,  by  piccuring  fuch  a  difchaige  of  urine,  that  it  run  out  as  if  it 
had  been  from  an  open  pipe  •,  fo  that  the  integL-ments  of  the  emptied  abdo- 
men might  be  wrapt  into  folds :  and  this  perfon  pei  feftly  recovering,  with  the 
ufe  of  a  proper  reftorative,  dry  diet,  long  remained  healthy.   Encouraged  by 

this 
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this  fuccefs  I,  with  a  juvenile  confidence  of  having  found 'a  cure  for  the 
'dropfy, 'tried  the  fame  medicine  on  others,  but  fotind  it  failed  me  ;  and  thus 
■  I  was  taught  that  the  affifiance  of  nature  is  required  in  fuch  fuccefsful  cures. 
Dropfies  are  of  many  kinds,  forne  curable  various  ways,  others  incu- 
rable. The  fame  tinflrure,  however,  deferves  to  be  commended  in  all  dif- 
orders  from  an  acid,  watery,  weak,  cold,  phlegmy  caufe.  From  our  pro- 
cess upon  copper,  it  appears  to  be  eafily  diflbtved  in  any  acid,  alcali,  or 
neutral  ialt,  whether  manifeft  or  concealed  ;  for  if  copper-filings  be  digefted 
in  expreiled  oil  of  olives,  the  diftilled  oil  of  turpentine,  or  the  like,  which 
always  conceal  a  covert  acid,  the  copper  thus  turns  them  of  a  green  ccJour, 
and  gives  them  the  fame  virtues  for  chirurgical  ufes  :  and  thus  much  fo^- 
copper, 

PROCESS     CXCIIL 

The  purification  of  quickfiher. 

'■  1.  ^  I  '^AKE  mercury  bought  of  the  company  at  Anjlerdam,  put  it  into 
'  -L  a  piece  of  leather,  cut  round,  and  formed  into  a  little  bag  ;  tie 
'  this  bag  dole  at  top  with  a  flrong  pack-thread,  and  fqueeze  it  ftrongly 
'  over  a  large  glazed  difh  -,  the  mercury  will  be  thus  flrained  pure,  thro' 
'  the  pores  of  the  leather.  Laftly,  fqueeze  the  bag  tight,  that  the  whole 
'  may  come  thro'  :  I  have  not  found  this  mercury  to  leave  any  foulnefs 
'  behind. 

'  2.  I  have  diftilled  two  pounds  of  this  mercury  in  a  clean  glafs-retor^ 
'  with  a  fand-heat,  into  a  glafs-veflel,  fitted  to  the  receiver,  and  open  j^t 
•'  both  ends,  fo  as  to  have  its  lower  plunged  under  water  ;  the  whole  body 

*  of  the  mercury  thus  comes  over  without  leaving  any  faeces,  even  tho'  the 
'  diftillation  were  thrice  repeated  in  the  fame  retort.  For  ftill  I  had  two 
'  pounds  of  mercury,  a  very  fmall  quantity  of  a  thin  fine  red  powder,  of 
'  fcarce  any  weight,  remaining  in  the  retort,  but  no  feculency  -,  fo  that  the 
'  mercury,  even  by  this  tryal,  was  pure ;  which  is  a  principal  recommenda- 
'  tion  of  this  commodity, 

'  3.  Take  a  pound  of  the  fame  mercury,  put  it  into  a  retort,  and  add  to 
'  it  two  pounds  of  clean  lime  flacked  in  the  air  ;  diftil  in  a  retort  with  a  fand 
'  heat,  and  a  pound  of  mercury  will  be  obtained  again  ;  fo  that  even  thus 

*  no  feculence  is  found,  which,   if  there  were  any,  would  certainly  appear 

*  in  this  method. 

The  ufe, 

Thefe  are  the  common  ways  of  purifying  mercury,  and  fitting  it  for  the 
following  operations ;  and  this  is  the  method  I  always  ufe  :  and  hence  we 
fee  the  volatility  of  mercury,  the  degree  thereof,  and  the  purity  of  the 
company's  mercury  at  Jmfterdam  :  but  for  the  alchemical  purification,  we 
may  perhaps  fpeak  of  it  elfewhere, 

PROCESS 
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PROCESS    CXCIV. 

^ickfiher  dijfohed  in  aqua  fortis. 

lAKE  four  ounces  of  pure  mercury,  and  fix  ounces  of  aqua  fortis j 

put  them  into  a  clean  urinal,  furrounded  with  a  fmall  fire,  that  the 

whole  may  grow  warm  -,  the  mafs  of  quickfilver  will  begin  to  bubble  at 
'  the  bottom,  and  confume,  whilft  red  fumes  and  a  heat  are  produced.  When 
•'  the  mercury  is  diffblved,  add  a  little  more,  fo  that  fome  part  may  remain 

*  undiflblved,  even  in  the  heat ;  pour  off  the  liquor,  when  cold,  into  another 
'  glafs  -,  the  quickfilver  will  be  diflblved  into  a  pellucid,  uniform  liquor,  even 
'  tho'  examined  by  the  microfcope.  It  is  of  an  auftere  tafl:e,  fmells  like  fpi- 
'  rit  of  nitre,  or  aqua  fortis,  and  is  as  colourlefs  as  water. 

'The  life. 
Hence  we  fee  that  the  very  opake  body  of  quickfilver  becomes  pellucid 
by  aqua  fortis,  or  fpirit  of  nitre  ;  and  tho'  fo  many  times  heavier  than  the 
rnenftruum,  hangs  fufpended  in  a  liquor  fourteen  times  lighter  than  itfelf ; 
ftill  remaining  quickfilver  and  unchanged,  only  furrounded  with  the  acid,  as 
will  appear  hereafter.  It  is  here  fo  equably  diftributed  in  the  fluid,  that  if 
a  fingle  drop  thereof  be  artificially  examined,  it  will  appear  to  contain  a 
proportionable  part  of  mercury,  in  relpeft  of  the  whole  liquor,  from  whence 
it  was  taken  •,  which  is  a  particular  that  deferves  the  confideration  of  che- 
miflis,  and  thofe  who  underftand  hydroftatics.  Whence  we  fee  that  the 
mercury  is  here  very  finely  divided,  that  the  acid  is  uniformly  united  v/ith 
each  particle  of  the  mercury,  and  that  this  acid,  equably  united  with  the 
mercury,  is  intimately  diftributed  therewith,  amongft  its  watery  part.  This 
folution  is  violently  cauftic,  fo  that  it  can  fcarce  be  touched;  as  burning  all 
the  parts  of  the  body  with  violent  pain  and  heat :  whence  it  becomes  effec- 
tual in  extirpating  warts.  If  a  fmall  part  of  a  drop  touches  the  fkin,  it 
prefently  turns  it  purple.  Neither  aqua  regia,  nor  Ipirit  of  fait  eafily  difTolve 
mercury  ;  yet  corrofive  mercury  fublimate  is  a  true  fait  of  mercury,  dif- 
folved  by  the  fpirit  of  fea-falt,  or  aqua  regia  ;  for  it  produces  all  the  true 
effefls  thereof;  and  if  put  to  fait  of  tartar,  regenerates  fea-falt.  And  if 
iirfl  precipitated,  it  may  be  dilTolved  in  aqua  regia  \  but  it  can,  alone,  be 
■fublimed  into  a  mercurial  fait  along  with  fea-falt. 

.PROCESS     CXCV. 

'^he  'vitriol  of  quick/iher, 

*  !•  1  F  fo  rich  a  folution  be  made  of  quickfilver  in  aqua  fortis,  or  fpirit 
'  .  X  of  nitre,  as  that  no  more  will  diifblve  therein  by  heat,  and  the  fo- 
'  lution  be.  poured  into  a  cold  glafs,  there  fpontaneoufly  flioots  to  the  bot- 

*  tom  p,  faline,white,  tranfparent  matter,  from  whence  the  liquor  being  poured, 
i  this  matter  remain^  Iharp,  moift,  faline,  fokible  in  water,  and  not  fafe  to  be 

yoL.'  il.  R  r  '  touched, 
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*  touched.     2.  If  the  remaining  liquor  be  infpiffated  to  a  half,  and  fet  in  a 

*  cold  place,    cryftals  like  the  former  will  fhoot.     3.  But  if  one  part  of 

*  quicldilver,    along  with  two  of  pure  decrepitated  fea-falt,    reduced  to 

*  powder,  be  diftilled  in  a  glafs-body,  with  a  ftrong  fire,  for  five  or  fix 

*  hours,  and  when  cold,  the  glafs  be  broke  there  will  be  found  a  folid,  dry 

*  mercury,  fublimed  in  the  form  of  vitriol ;  and  the  common  mercury- 
t  fublimate  is  a  true  mercury  of  vitriol,  tho'  femi-volatile.' 

"The  ufe. 
Qiilckfilver,  therefore,  is  reduced  to  an  imperfe6l  vitriol,  witli  fpirit  of 
nitre,  and  to  one  that  is  perfect  with  fpirit  of  fait  ;  but  with  fpirit  of  nitre, 
it  is  fixed  ;  and  with  fpirit  of  fait,  volatile :  whicli  makes  a  confiderable  dif- 
ference.    The  vitriol  is  Iharpeft,  tliat  is  made  with  fpirit  of  fait. 

PROCESS    CXCVL 

The  white  precipitate  of  mercury, 

*  rr^AKE  a  folution  of  mercury,  made  fo  ftrong  that  aquafortis,  or  the 

*  JL     fpirit  of  nitre  can  diffolve  no  more ;  whence  there  remains  no  more 

*  acid  than  what  is  requifite  to  diffolve  that  proportion  of  mercury ;  add 
'  twice   the  quantity  of  pure  water  :  then  have  at  hand  a  ftrong  and  hot 

*  folution  of  fea-falt ;  let  this  fall,  by  a  drop  at  a  time,  into  the  folution  of 
'  mercury  i  upon  which  the  hquor  will  immediately  become  white,  opake, 
'  and  turbid,  where  the  folution  of  fea-falt  fell  •,  after  fliaking  the  veflel,  a 

*  white  precipitate  will  fall  to  the  bottom,  and  a  limpid  liquor  float  above.. 
'  After  the  folution  of  the  fea-falt  no  longer  makes  the  liquor  turbid,  let 
'  the  vcffel  reft  for  feme  time,  till  all  the  white  powder  is  fallen  ;  thea 
'  gently  pour  off"  the  limpid  liquor,  till  all  this  white  powder  is  feparated. 
'  Shake  the  remainder  along  with  the  white  powder,  and  put  it  into  a  paper 
'  filter,  fet  in  a  glafs  funnel  ;  a  limpid  liquor  will  come  away,  which  may 

*  be  added  to  the  former  :  and  a  white  powder  will  remain  on  the  paper. 
'  To  this  pour  feveral  hot  waters,  till  what  comes  thro'  be  at  length  as  in- 

*  fipid  as  it  was  poured  on.  After  which  the  white  powder  will  remain 
'  almoft  taftelefs  in  the  filter  :  dry  the  paper  with  its  powder  by  a  gentle  fire ; 

*  and  afterwards  keep  it  feparate,  under  the  title  of  the  white  precipitate  of 

*  mercury.^ 

The  uje. 

The  acid  fpirit  of  nitre,  here  attrafted  into  the  mercury,  and  now  diflbl- 
ved  in  the  water,  becomes  an  aqua  regia^  as  foon  as  it  is  mixed  with  the  fea- 
falt  ;  but  aqua  regia  does  not  diffolve  mercury,  like  fpirit  of  nitre  ;  therefore 
the  mercury  is  let  go  by  the  former  folvent,  and  falls  into  a  precipitate  to 
the  bottom.  The  water  wafties  the  aqua  regia  from  the  powder  that  exter- 
nally adhered  to  it  -,  yet  in  this  powder  fome  of  the  acid  ftill  adheres  to  the 
body  of  the  mercury,  whence  it  has  a  particular  virtue,  as  may  be  fhewn  by 
many  experiments.     The  powder,  thus  prepared,  is  perhaps  the  beft  remedy 

hitherto 
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hitherto  afForded  by  mercury,  for  internal  life.  It  operates  effedually,  and 
with  confiderable  fafety.  If  ground  with  thrice  its  weight  of  loaf- fugar,  it 
makes  what  may  more  properly  be  called  a  mercurial  Panacea,  than  perhaps 
other  laborious  preparations  of  mercury ;  for,  however  mercury  may  be 
treated,  its  medicinal  virtue  principally  depends  upon  a  certain  quantity  of 
acid  adhering  to  its  metallic  part.  This  acid  virtue,  if  it  abound  and  appear 
externally  in  the  mercury,  afts  with  more  violence,  but  with  lefs  fafety  :  if 
more  fparingly  added,  and  more  united  to  the  mercury,  it  a£ls  more  flow, 
more  mild,  and  fafe ;  and  this  is  the  cafe  with  our  prefent  precipitate.  If 
the  faccharine  powder,  above  mentioned,  be  given  in  the  quantity  of  nine 
grains  to  a  perfon  fading,  it  purges,  vomits  gently,  kills  worms,  opens  and 
cleanfes  the  veflels  concerned  in  preparing  the  chyle,  refolves  phlegm,  and 
thus  cures  many  diftempers,  fuch  as  the  gonorrhoea,  itch,  venereal  ulcers, 
(^c.  If  this  dofe  be  feveral  times  repeated  daily,  it  raifes  a  kindly  falivation. 
If  a  drachm  of  this  white  precipitate  be  well  mixed  with  an  ounce  of  po- 
matum, or  the  ointment  of  rofes,  it  makes  an  excellent  and  fafe  unguent  in 
cutaneous  diforders,  and  proper  for  curing  the  itch,  breakings  out  in  the 
face,  and  inveterate  ulcers.  It  is  therefore  no  wonder  if  it  fhould  be  fub- 
ftituted  in  the  room  of  the  boafted  panaceas.  If  this  powder  be  put  into 
a  glafs,  fet  over  the  fire,  and  kept  conftantly  ftirring  with  a  glafs  rod,  and 
thus  be  long  and  gently  calcined,  it  becomes  fo  mild,  as  fcarce  to  purge, 
vomit,  or  falivate,  and  therefore  afts  very  gently  when  taken  internally  ; 
and  in  this  form  the  chemifts  commend  it  as  a  diaphoretic,  and  corredlive  : 
but  thus  treated,  it  is  fo  mild  as  to  have  little  curative  virtue.  If  a  little  of 
this  powder  be  rubbed  upon  a  warm  and  polifhed  copper-plate,  it  prefently 
gives  it  the  appearance  of  filver  ;  but  this  foon  goes  off  again  in  the  fire. 

PROCESS     CXCVII. 

Red  precipitate   of  mercury. 

'  I.  '"TPAKE  a  pound  and  a  half  of  the  liquid  folution  of  mercury,  made 
^  -L    according  to  the  hundred  ninety-fourth  procefs,  put  it  into  a  glafs 

'  retort,  that  will  hold  twice  the  quantity,  apply  a  receiver,  and  diftil  in 
'  our  little  wooden  furnace,  with  fo  fmall  a  fire  as  not  to  make  the  matter 
'  boil,  yet  bring  it  almoft  to  drynefs  •,  there  will  remain  a  folid,  white  pon- 

*  derous  mafs  at  the  bottom,  which  is  extremely  corrofive  and  fiery,  fo  that 
'  it  cannot  be  handled.  There  fticks  up  and  down  to  the  fides  of  the 
'  glafs,  fomewhat  of  a  red,  yellow,  or  white  matter ;  the  mercury  then 
'  beginning  to  dry,  in  a  manner  that  is  pleafant  to  behold.  The  liquor 
'  driven  over  is  a  weak  and  confiderably  pure  fpirit  of  nitre,  fit  for  the 
'  cleanfing  of  glafies,  and  other  ufes.  This  operation,  therefore,  is  a  kind  of 
'  coagulating  of  mercury  into  vitriol.  2.  Put  the  retort  into  a  fand-furnace, 
^  and  lute  on  a  large  receiver;  diftil  with  a  gentle  fire,   fo  that  the  drops 

*  may  follow  each  other,  at  the  diftance  of  four  or  five  feconds.     Continue 

*  thus  till  red  fumes  begin  to  rife  ;  then  immediately  apply  another  large 
^  ^nd  clean  receiver  j  the  liquor  that  comes  over  is  a  ftronger  and  purer 

R  r  2  '  fpirit 
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^  fpirit  of  nitre,  to  be  kept  for  its  particular  ufes.    Urge  the  remainder  with 

*  degrees  of  fire,  and   fumes  will  continue,  and  at  length  very  red  ones 

*  will  fill  the  receiver ;  then  keep  up  the  fire,  to  the  utmoft,  for  two  or 

*  three  hours  :  there  will  be  found  in  the  receiver  a  yellow  and  exceeding 
'  ftrong  fpirit  of  nitre,  that  will  afibrd  yellow  fumes  for  years,  if  direftly 

*  confined  in  a  clean  glafs :  and  by  this  means,  an  exceeding  ftrong  fpirit 

*  of  nitre  may  be  procured,  as  being  in  fome  meafure  rectified ;  tho'  it 
'  thus  in  fome  refpedl  changes  its  nature,  as  it  will  not  fo  well  take  flame 
'  with  diflilled  oils.  All  being  now  cool,  there  will  remain  at  the  bottom 
'  of  the  retort  a  folid  mafs,  of  a  fhining  red  colour,  between  which  and 

*  the  neck,  as  alfo  in  the  neck  itfelf,  v/ill  be  found  a  matter  of  very  various 

*  and  beautiful  colours ;  as  white,  yellowifh,  yellow,  greenifh,  reddifh,  and 

*  highly  red.    Break  the  retort  carefully,  take  out  the  red  matter  in  the  belly 

*  of  the  glafs,  and  feparate  it  cautioufly  from  that  which  appears  lefs  red  on 
'  the  furface  ;  for  this  latter  is  very  corrofive  :  keep  the  red  part  by  itfelf 
'  under  the  title  of  the  red  precipitate  of  mercury.     3.  The  chemifts  admir- 

*  ing  this  fhining  mercury,  and  the  remarkable  fixednefs  thereof,  which  was 
'  before  volatile,  imagined  that,  by  repeating  the  operation,  they  miglit  con- 
«  vert  it  into  a  fixed  gold.  They  therefore  poured  frefli  fpirit  of  nitre  to  it,, 
'  drew  it  oft"  again,  and,  by  often  repeating  the  operation,  thought  to  obtain 
'  gold,  which  Sylvius,  in  his  pollhumous  works,  afTerts  to  have  been  thus 
''done  :  but  this  is  incredible  to  the  cooler  chemifbs.  Paracelfus  in  the  pre- 
«  paration  of  his  precipitate,  direds  the  fpirit  of  nitre  to  be  often  drawn  off 

*  from  the  mercury.' 

The  life. 

Hence  we  learn  the  changeable  nature  of  mercury,  from  fluid  to  folid,. 
from  volatile  to  fixed,  from  mild  to  corrofive,  and  from  white  into  almoft 
all  kinds  of  colours.  But  however  it  is  prepared  with  the  acid  of  nitre,  yet 
it  may  be  recovered,  in  its  native  form  and  original  weight,  unchanged,  if 
it  be  diffilled  by  the  retort,  along  with  fixed  alcali,  quicklime,  or  iron  filings. 
This  precipitate,  v.hich  goes  by  the  name  of  Vigo"?,  precipitate,  is  fharp  and, 
corrofive,  occafioning  pain,  and  producing  an  efcar,  when  externally  ap- 
plied ;  and  hence,  afterwards,  it  always  occafions  a  thick  v/hite  pus,  and  thus 
cleanfes  the  lips  and  bottoms  of  putrid  ulcers,  and  difpofes  them  to  heal. 
It  is  dangerous  to  give  internally,  as  inflaming  the  vifcerc  by  its  cauftic 
virtue,  and  occafioning  anxiety,  pain,  vomiting,  purging,  griping,  and  ope- 
rating alfo  by  urine  and  fweat.  If  given  in  too  large  a  dofe,  which  fhould 
never  exceed  three  grains;  or  if  too  often  repeated,  it  occafions  a  faiivation, 
with  all  its  fymptoms  •,  and  thus  cures  many  diftempers,  that  are  not  eafily 
curable  any  other  way.  It  is  more  vioknt  and  dangerous  than  the  white 
precipitate.  Paracelfus  and  Helmont  fhew  hov/  to  mitigate  it,  by  feveral 
times  difcilling  alcohol  upon  it  •,  and  thus  indeed  it  becomes  milder,  by  lofing 
much  of  its  acid  :  but  at  the  fame  time  it  requires  to  be  given  in  a  larger 
dofe.  They  alfo  correfted  it  with  the  fame  i^uccefs,  by  diflilling  from  it 
the  water  of  the  white  of  eggs.  Others  diflfolve  it  in  flrong  diflilled  vinegar 
by  boihng,  then  ftrain  and  purify,  and  by  feveral  times  diftiiiing  the  vine- 
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Sai*  off,  render  the  powder  more  mild  :  but  there  feems  to  be  little  gained 
by  all  this  ;  white  precipitate  being  already  the  thing  here  required.  In 
fhort,  the  acrimonious  acid  adhering  to  the  mercury,  caufes  it  to  operate  in 
a  very  fmall  dofe ;  and  the  more  this  acid  is  in  it,  and  the  more  external  to 
the  mercury,  the  more  violently  it  afts,  and  vice  verfd.  It  this  precipitate 
be  put  into  a  thin  hollow  glafs  difli  fet  over  the  fire,  and  continually  flirred 
with  a  tobacco-pipe,  it  will  change  of  a  deeper  colour  ;  and  if  long  conti- 
nued thus,  it  becomes  fo  much  the  milder,  fo  as  at  length  fcarcc  to  adt 
rat  all 

PROCESS   CXCVIII. 

Merciiry-fublimate. 

^ISSOLVE  half  a  pound  of  mercury  in  a  fufficlent  quantity  of  ac^na 
fortis,  according  to  the  hundred  ninety- fourth  procefs  ;  carefully  in- 
fpilTate  it  to  a  white  dry  mafs,  according  to  the  firft  direclion  under  the 
hundred  ninety-fifth;  take  alfo  ten  ounces  of  decrepitated  fait,  and  as  much 
common  vitriol  calcined  to  whitenefs.  Grind  thefe  two  falts  for  a  long 
time  feparate,  in  a  glafs  mortar,  with  a  glafs  peftle,  in  a  dry  and  warm 
place  ;  then  mix  them  together,  and  carefully  mix  in  the  mercury  among 
them.  Put  the  powder  into  a  bolt-head,  of  which  it  may  fill  only  a  third 
part ;  cut  off  the  neck  of  the  glafs,  fo  as  to  leave  only  about  feven  inches 
thereof  ab6ve  the  body :  fet  it  in  a  fand-furnace,  fo  as  that  the  bottom  of 
it  may  touch  the  iron  pot  •,  and  let  the  fand  rife  exactly  up  to  the  furface 
of  the  contained  matter.  Apply  a  very  gentle  fire,  and  increafe  it  by 
very  fmall  degrees,  till  a  vapour  exhales  out  of  the  mouth  -,  which  vapour 
is  to  be  avoided,  as  highly  pernicious  to  the  lungs.  When  all  the  moif- 
ture  is  perfectly  evaporated,  ftop  the  mouth  of  the  glafs  with  paper,  and 
increafe  the  fire,  till  the  pot  be  red  :  a  corrofive  mercury-fublimate  will 
rife  to  the  fides  of  the  glafs  in  white  tranfparent  cryftals  •,  let  the  glafs  cool, 
then  break  it,  and  feparate  the  fublimate  carefully  from  the  fasces,  and 
foft  powder  at  top,  and  keep  it  in  a  dry  glafs.  For  the  method  uied  at 
Venice.^  confuit  Tachenhts  in  his  Hippocrates  chemicus. 

The  ufe. 
The  white  mercury,  here  employed,  contains  aqua  forih' mixed  in  among 
it:  the  white  calx  of  vitriol,  mixed  with  fea-falt,  enters  this  fait,  and  drives 
out  the  fpirit  -,  and  whilft  thefe  two  act  upon  the  mercury,  by  the  means  of 
lire,  there  is  made  an  aqua  regia  by  the  fpirit  of  nitre,  contained  in  the  mer- 
cury, and  the  fpirit  of  fear  fait,  fet  free  by  the  acid  of  vitriol.  The  phlegm 
is  firft  difcharged  by  a  gentle  fire  -,  the  ftrong  acid  part  of  the  aqua  rcgia 
unites  with  the  mercury,  and  corrodes  it;  but  this  aqu.a  regia  is  of  the  na- 
ture of  fea-falt.  The  fpirit  of  fea  fait  fixes  the  quickfilver,  not  like  the  fpirit 
of  nitre,  but  rather  makes  it  femi-volatile ;  and  hence  the  mercury  is  fub- 
limed,  and  is  a  true  folid  dry  vitriol  of  quickfilver,  that  remains  confiftent 
in  the  air.     I'he  bafis  of  this  vitriol  is  pure  quickfilver,   and  the  other  part 

the 
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the  ftrongeft  fpirit  of  fea-fak,  that  can  any  way  be  obtained ;  fo  as  here  to 
appear  in  a  folid  form.  With  refped:  to  this  acid  Ipirit  of  fea-falt,  the  pre- 
paration is  a  lapis  infernalis  of  mercury,  and  a  moll  violent  corrofive, 
prefentiy  converting  all  the  parts  of  the  body  it  touches,  into  an  efcar, 
that  foon  falls  off;  whence  it  confumes  obflinate  callofities  in  ulcers,  as  alfo 
warts,  and  indurated  glands.  That  eminent  chirurgeon  Johannes  a  Vigo 
was  acquainted  herewith,  and  hence  compofed  his  troches  of  minium,  which 
fire  an  incomparable  remedy  for  confuming  fcrophulous  tumours,  and  era- 
dicating them  by  fuppuration.  The  tafte  of  this  vitriol  is  abominably  au- 
ftere.  A  grain  of  it  dilTolved  in  an  ounce  of  water,  affords  an  excellent  cof- 
metic,  if  cautiouHy  ufed.  It  proves  poifonous  to  all  cutaneous  infefts  by 
bare  lotion.  If  a  drachm  of  this  folution  be  foftened  with  fyrup  of  violets, 
and  drunk  twice  or  thrice  a  day,  it  performs  wonders  in  many  reputed  incu- 
rable difeafes  :  but  it  requires  to  be  cautioufly  ufed,  by  a  prudent  phyfician, 
and  ihould  not  be  ventured  upon,  unlefs  the  mediod  of  managing  it  is  known. 
This  mercury,  when  mixed  with  metals,  and  femi-metals,  has  very  excel- 
lent and  inimitable  effects,  even  fuch  as  would  furprize  a  chemift.  It  won- 
derfully changes  filver  itfelf  {a).  Certainly  this  mercury-fublimate  is  a  key, 
that  ferves  to  open  numberlefs  chemical  fecrets.  By  means  of  it,  perhaps, 
fome  proportion  of  filver  may  be  converted  into  gold,  that  could  aot  be-^ 
fore  be  found  therein  {b).  Hence  alfo  is  obtained  the  menfinium  feraculiim 
of  Mr.  Boyle^  and  other  things.  No  chemift  will  repent  of  the  labour  he 
employs  upon  this  fublimate.  We  fee  that  aqiia  regia  will  diflblve  mercury 
better  than  any  aqua  fortis,  provided  it  be  firft  difTolved  in  the  latter  ;  and 
the  fpirit  of  fait  will  fublime  it,  tho'  before  fixed  with  fpirit  of  nitre.  If, 
according  to  the  diredlion  of  Mr.  B^yle^  this  mercury  be  fublimed  with  aE( 
equal  weight  of  fal-ammoniac,  it  will  afford  a  wonderful  fait. 

PROCESS    CXCIX. 

turbith  of  mercury. 

'  1.  "TJUT  four  ounces  of  pure  quickfilver  into  an  urinal-glafs,  pour 
'  XT^  thereon  eight  ounces  of  redtified  oil  of  vitriol,  heat  them  gently 
*  and  flowly ;  then  put  the  glafs  upon  burning  coals,  that  the  matter  may 
'  boil  gently,  with  care  to  avoid  the  fumes ;  to  which  pjjrpofe  the  operation 
'  fhould  be  performed  under  a  chimney,  that  the  vapour  may  go  off  with- 
'  out  coming  at  the  lungs.  The  quickfilver,  running  at  the  bottom  of  the 
,  '  oil  of  vitriol,  will  thus  begin  to  diffolve.     Continue  the  fame  degree  of 

'  heat,  til\  all  the  mercury  is  diffolved ;  the  mafs  will  be  white  like  fnow  ; 
'  calcine  it,  with  the  fame  degree  of  heat,  to  drynefs,  or  till  it  fumes  no 
'  longer  ;  it  will  be  an  exceeding  white  and  fnowy  powder,  but  intolerably 
'  fharp,  fo  as  not  to  be  touched  :  it  is  called  the  white  calx  of  mercury, 
'  made  with  oil  of  vitriol.  The  operation  fucceeds  in  this  manner,  but  fcarce 
'  in  thofe  commonly  direded.     2.  Grind  the  dry  and  hot  mafs  in  a  dry 

[a)  See  Abr.  Boyle,  vol.  I.  p.  253.  [b)  See  above  Proccfs  186. 

'  mortar. 
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*  mortar,  to  fine  powder  •,  have  at  hand  a  glafs  veflel  full  of  dean  hot  water, 

*  at  leaft  twenty  times  the  weight  of  the  mercury  ;    throw  the  calx  into  it ; 

*  at  that  very  inftant  the  white  powder  falls  thro'  the  water  to  the  bottom, 
'  and  acquires  a  grateful  lemmon  colour.     Shake  the  veflel  for  fome  time, 

*  that  the  powder  may  be  well  mixed  with  the  water  ;  then  let  all  fettle  -, 
'  decant  the  liquor  into  another  glafs,  wafh  the  remaining  yellow  powder 

*  with  feveral  hot  waters,  till  it  becomes  perfeftly  infipid,  then  dry  it  tho- 
'  roughly  with  a  gentle  fire  :  this  beautiful  yellow  powder  is  called  turbith 
^  mineral.     3.  Let  the  firft  liquor  poured   off,  ftand  for  fome  time,  then 

*  ftrain,   and  infpiflate  it  to  a  tliird  part  ;  it  will  be  a  mercurial  water :  for 

*  if  a  little  oil  of  tartar  be  dropped  therein,  a  reddilh  precipitate  will  fall  to 
'  the  bottom  :  and  the  liquor  may  be  kept  under  that  title.' 

The  ufe. 

Thus  the  ftrongeft  oil  of  vitriol,  united  to  mercury,  makes  a  v/hite  fixed 
powder,  that  will  endure  a  very  ftrong  fi.re  ;  as  being  much  more  fixed  than 
one  would  imagine.  We  fee  there  are  different  efFefts  of  diifrerent  acids, 
with  regard  to  the  colour.  The  white  colour  here  is  not  changed  with  the 
moft  violent  fire,  tho'  it  was  eafily  with  the  fpirit  of  nitre.  This  white 
powder,  however,  being  calcined,  becomes  exceeding  corrofive,  and  thence 
poifonous.  Here  we  fee  a  new  colour  immediately  arife,  in  a  particular 
manner,  upon  the  bare  contad:  of  water  -,  for  if  this  white  powder  be  pro- 
perly prepared,  and  laid  in  the  open  air,  it  foon  grows  yellow  on  its  fur- 
face,  by  attrafting  the  moifture  of  the  air.  This  feems  to  be  the  powder, 
with  which,  when  rightly  prepared,  Paracelfus  performed  wonders ;  as  ap- 
pears from  his  little  Hofpital  Chirurgeon  :  and  this  is  fufficiently  attefted  by 
Oporinus,  who  declares  he  has  frequently  been  employed  in  making  it.  It 
may  be  rendered  milder  by  burning  fpirit  of  wine  upon  it,  after  the  man- 
ner of  the  ancient  chemifts,  who  by  this  means  took  away  from  their  metal- 
line calces  the  falts  that  externally  adhering  thereto  rendered  them  too 
fharp,  fo  that  only  the  falts  intimately  united,  might  remain  behind.  The 
prudent  Sydenham,  who  is  a  cautious  and  fparing  commender  of  the  chemifts, 
gratefully  acknowledges  that  by  means  of  this  medicine,  difeafes,  otherwife 
incurable,  might  be  cured  (a).  Mr.  Boyle  relates,  that  by  a  fmall  dofe  here- 
of, ufed  as  a  fternutatory,  the  whole  body  has  been  changed,  and  even  ca- 
tarafts  cured.  A  woman  at  Paris  is  alfo  faid  to  have  herewith  cured  per- 
fons  given  over.  Hence  it  feems  an  extraordinary  medicine  in  ftubborn  and 
obftinate  cafes  ;  but  it  requires  a  fkilful  phyfician,  and  fhould  not  be  ufed 
when  fafer  remedies  may  fuffice.  It  is  ferviceable  in  the  dropfy,  as  well  as 
in  the  venereal  difeafe,  and  alfo  in  the  moft  obftinate  difeafes  of  the  glands. 
Helmont  fays,  that  oil  of  vitriol  is  here  converted  into  alum,  barely  by 
the  contaft  of  mercury  ;  but  this  is  either  fpeaking  improperly,  or  not  juft- 
ly  :  but  when  that  excellent  author  direfts  the  fire  of  the  vitriol  of  copper 
to  be  poured  upon  Vigo's  powder,  and  thence  diftilled,  for  preparing  the 
fecret  cathartic  of  Paracelfus,  if  I  iinderftand  him  right,  it  makes  this  me- 

(«)  See  his  piece  ii^n  the  Venereal  Difeafe, 

dicine  ; 
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dicine  :  for  if  the  fire  of  the  vitriol  of  copper  be  the  ftrongeft  oil  of  vitriol ;  as 
foon  as  this  is  poured  upon  red  precipitate,  it  immediately  renders  the  fpi- 
rit  of  nitre  volatile,  caules  it  to  fly  off"  from  the  fixed  mercury,  and  foon 
after,  fupplying  its  place,  produces  the  calx  of  mercury  as  above.-  If  the 
water  of  white  of  eggs  be  feveral  times  diftilled  from  it,  this  takes  away  the 
acid  externally  adhering  thereto,  and  renders  the  powder  milder,,  tho'  it 
will  ftill  operate  fufficiently  ;  which  is  an  effe6t  feldom  procurable  any  other 
way.  But  if  by  fire,  any  thing  elfe  be  here  underftood  of  a  more  fubtile 
nature,  I  can  fix  no  other  meaning  to  it ;  but  by  comparing  Belmont  with 
Paracelfus,  I  fufpeft  it  is  no  more  than  what  I  have  faid.  Metals  alone 
have  little  effecl-  upon  the  body,  except  by  their  bulk,  figure,  and  weight  j 
but  by  addition  of  falts,  efpecially  the  acid  kind,  they  acquire  new  proper- 
ties, often  ftrange  ones,  and  very  different,  according  as  the  acids  are  more 
fixed  therein,  or  adhere  more  externally.  In  the  form  of  vitriol  they  a£t 
very  violently  ;  but  if  calcined  in  this  form,  the  calx  grows  gradually  milder, 
and  by  a  long  continued  ftrong  calcination,  which  drives  out  the  acids,  they 
become  mild,  tho'  before  exceeding  fharp,  as  we  fee  happens  in  turbith  :  and 
thus  their  operation  becomes  milder,  and  at  the  fame  time  proportionably  lefs 
effedtual.  Thofe  chemifts  and  phyficians,  therefore,  are  miftaken,  who  hav- 
ing found  that  this  turbith  performed  extraordinary  things,  but  operated 
violently,  endeavoured  to  mitigate  its  virulence  ;  which  indeed  may  be  eafily 
done,  but  not  fo  as  to  have  the  fame  effefts,  when  mitigated  as  before. 
The  ways  of  mitigating  the  acrimony,  are  by  taking  away  the  acid,  by 
waflaing  the  preparation  with  water,  by  frequently  diftilling  pure  water  upon 
it  to  drynefs,  by  pouring  alcohol  upon  it,  by  diftilling  feveral  parcels  of  al- 
cohol upon  it  to  drynefs,  by  grinding  it  along  with  more  metallic  matter, 
as  in  the  preparation  of  mercurius  dulcis,  by  the  addition  of  alcaline  falts, 
which  abforb  the  acids,  by  grinding  the  matter  with  chalk,  crab-eyes,  tefta- 
ceous  powders,  or  the  like  abforbers  of  acids,  by  a  long  continued  calcina- 
tion, and  laftly,  by  fixation  with  a  fire  gradually  increafed,  from  a  moderate 
heat  to  the  higheft  that  glafs  will  bear. 

PROCESS     CC, 

The  fiery  oil  of  mercury. 

^  *  I  WKE  mercury  calcined  with  oil  of  vitriol  to  a  dry  fnowy  calx,  as 

*  JL  in  the  preceding  procefs,  fufFer  it  to  cool,  put  it  into  an  urinal-glafs, 
'  and  pour  thereon  an  equal  quantity  of  oil  of  vitriol,  boil  as  before  almoft 

*  to  drynefs,  with  great  care  to  avoid  the  fumes  :  it  now  dries  much  more 
'  difficuldy,  and  requires  a  longer  time,  and  a  much  ftronger  fire.  When 
'  the  powder  is  dry,  put  the  fame  quantity  of  oil  of  vitriol  thereto,  and  pro- 
'  ceed  as  before  ■,  at  length  it  will  fcarce  dry  by  a  long  continued  and  ftrong 
'  fire,  but  begin  to  ceafe  flowing,  and  to  grow  rigid  like  fixed  oil  ;  being 
.'  highly  fharp,  cauftic,  and  not  to  be  touched,  like  the  ignis  gehenn^  of 
'  Paracelfus.     By  this  means  the  mercury  is  fo  fixed  with  the  oil  of  vitriol, 

*  as  not  to  go  off  with  the  violent  adion  of  the  fire. 
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"The  ufe. 

This  experiment  fei-ves  to  fliew  the  method  of  impregnating,  faturating, 
and  incerating  metals  by  acids,  to  any  degree  ;  and  alfo  of  fixing  volatile 
mercury  by  them,  fo  far  as  ii  poffible  :  but  no  metal  is  hence  to  be  ex- 
pefted  -,  for  in  whatever  manner  mercury  is  fixed  with  acids,  yet  it  is  again 
recoverable  in  its  priftine  fhate,  by  grinding  it  with  twice  its  weight  of 
iron-filings,  and  diltilling  it  in  a  glafs  retort,  with  the  higheft  degree  of  a 
fand-heat. 

PROCESS     CCL 

The  athiops  of  mercury. 

'  r  I  'AKE  a  drachm  of  flowers  of  fulphur,  and  three  drachms  of  mer- 

"^  JL    cury,  grind  them  together  for  a  confiderable  time  in  a  glafs  mor- 

'  tar  ;  the  mercury  will  begin  to  difappear,  and  the  fulphur  become  of  a 

'  grey  colour.     Continue   rubbing  till   the  quickfilver  entirely  difappears, 

*  when  the  powder  will  grow  black  ;  and  the  colour  will  be  the  deeper,  the 
'  longer  the  grinding  is  continued  :  and  thus  may  asthiops  be  prepared  in 
'  any  quantity.     This  powder,  by  Handing,  concretes  into  a  folid  black 

*  mafs,  that  may  again  by  grinding  be  eafily  reduced  to  powder. 

The  ufe. 

Hence  we  fee  how  eafily  mercury  is  united  to  -crua?  and  coM  fulphur, 
barely  by  mechanical  triture  ;  yet  fo  as  to  become  clofely  united  therewith, 
and  not  eafily  feparable  again.  The  powder  is  fcentlefs  and  infipid,  not  at 
all  fharp,  nor  eafy  to  be  thoroughly  mixed  with  any  thing.  When  given 
internally,  it  cannot  enter  the  ablbrbent  vefliels,  the  Ia6teals,  or  lymphatics, 
but  pafles  direftly  thro'  the  inteftinal  tube  -,  where  it  may  happen  to  deftroy 
worms,  if  it  operates  luckily.  They  are  deceived  who  expeft  any  other 
■effedls  from  it  •,  at  lead,  I  myfelf  could  never  find  them.  I  am  afraid  it  is 
unwarily  given  in  fuch  large  quantities  to  children,  and  perfons  of  tender 
■conftitutions ;  as  being  a  foflil  mafs  foreign  to  the  body,  and  unconquerable 
ty  the  nature  thereof-,  and  fhould  be  the  more  fufpeded,  as  it  there  con- 
tinues long  fluggifh  and  unadtive.  It  does  not  raife  a  falivation,  becaufe  it 
<:annot  come  into  the  blood.  Who  knows  the  effedts  of  a  fubftance,  which 
fo  long  as  it  remains  compounded,  feems  not  more  aftive  than  any  pon- 
derous infipid  earth  ?  But  we  certainly  learn  from  this  experiment,  that  the 
acid  of  the  fulphur  is  not  here  attrafted  from  the  oily  part,  into  the  mer- 
cury, becaufe  there  hence  arifes  no  acrimony,  but  the  whole  remains  an 
jjniforrn,  infipid,  fluggifli  mafs. 

%QU  It  Sf  PROCESS 
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PROCESS    CCIL 

FaSlkious  cinnabar^ 

'  i.rrn  AKE  a  tall  earthen  veflel,  that  widens  upwards,  put  into  it  fbus 

*  JL  ounces  of  flowers  of  fulphur,  then  melt  the  fulphur  over  a  gentle 
'  fire ;  the  make  and  heightof  the  veflel  thus  preventing  it  from  taking  flame. 
'  Then  take  quickfilver  heated,  but  fo  as  not  to  fume,  and  pour  a  little 
'  thereof  into  the  melted  fulphur,  which  will  thus  prefently  grow  vifcous ; 
'  flir  it  continually  with  a  thick  tobacco-pipe,  and  continue  pouring  and  ftir- 
'  ring,  till  thrice  the  quantity  of  quickfilver,  in  proportion  to  the  fulphur,, 
'  be  thoroughly  mixed  in  therewith.  At  this  time,  there  commonly  arifes 
'  a  great  hifllng,  with  thick  red  fumes,  and  the  m.atter  takes  flame  with  a. 
'  noife  ;  put  a  tile  upon  the  mouth  of  the  vefTel,  let  all  cool,  and  the  mafs 
'  will  be  found  black.     2.  Put  this  mafs,  which  is  like  the  asjJiiops  of  the 

*  preceding  procefs,  into  an  Hejfian  body  •,  clofely  lute  on  2e  head  with  a 

*  mixture  of  clay  and  lime,  or  elfe  invert  another  body  on  the  former  :  fet 
'  it  in  a  fand  furnace,  fo  as  to  touch  the  bottom  of  the  iron  pot ;  bury  the 
'  vefTel  in  fand,  a  little  below  the  matter  ;  raife  the  fire  gradually  to  the  ut- 
'  moll ;  at  firft  a  little  infipid  water  will  rife,  then  a  few  whitiih  flowers, 
'  and  at  length  a  black  matter.     When  the  fire  has  been  continued  at  the 

*  greateft  height  for  three  hours,  let  all  cool  ■,  a  compadl  matter  will  be 

*  found  (licking  to  the  fides  of  the  body,  and  appearing  black  on  its  outward 

*  furface  :  brulh  off  this  blacknefs  with  a  hair's  foot,  grind  the  mafs,  and  it 
'  will  appear  of  a  fine  red  colour  ;  it  is  called  faflitious  cinnabar  :  a  littlen 

*  feculent  matter  will  remain  at  the  bottom  of  the  body.' 

The  u[e.. 

Thus  in  the  firll  place  sethiops  is  here  made  by  fire,  as  it  was  in  the  pre- 
ceding procefs  by  trituration.  Cinnabar  is  a  mixture  of  mercury  and  fulphur 
united  by  the  fire,  in  the  form  of  a  fimple  foflll  ;  which  is  found  natural  in 
many  mines,  and  is  like  the  faftitious,  without  much  difference.  It  has  nearly 
the  fame  virtue,  in  the  body,  as  jethiops.  Cr.ato  called  it  the  magnet  of  the 
epilepfy  \  but  I  never  law  it  produce  any  great  effedls.  If  it  be  mixed  with 
purgatives,  then,  like  sthiops,  it  is  driven  quicker  thro'  the  inteftines,  with 
the  fuccefs  above-mentioned  of  jethiops.  It  is  mixed  with  red  cofmetics  in 
the  form  of  pomatum  ;  it  is  ufed  in  fumigations  againft  venereal  ulcers 
in  the  nofe,  mouth,  and  thi-oat,  with  little,  and  often  with  bad  fuccefs.  The 
mercury  may  be  revived  very  pure  from  the  cinnabar,  by  grinding  it 
with  twice  its  v/eight  of  iron-filings,  and  diftilling  it  in  a  retort,  with  the 
flrongefl  heat  of  a  fand-furnace,  into  water. 


PROCESS 
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PROCESS    CCIII. 

Mercury  amalgamated  "with   lead,  and  other  metals. 

1.  TV  /TELT  clean  lead  in  an  iron  ladle  ;  add  to  it  an  equal  weight  of 
XVx  heated  mercury  ;  flir  them  together  with  an  iron  rod,  then  let 
them  cool ;  it  thus  makes  an  uniform  mafs  of  a  filver  colour,  fomewhat 
hard,  but  growing  fofter  and  fofter  by  trituration.  Put  this  mafs  into  a 
glafs  mortar,  grind  it,  and  mix  therewith  any  quantity  of  mercury  at 
pleafure,  which  will  unite  with  it  as  fait  with  water.  2.  The  amalgam 
of  tin  is  made  exaftly  in  the  fame  manner;  and  this  alfo  may  be  diluted 
by  the  addition  of  more  mercury.  3.  Take  a  folution  of  pure  copper 
made  in  aqtta  fortis,  and  fo  ftrong,  that  the  aqua  fortis  could  diffolve 
no  more  of  the  metal ;  dilute  the  folution  with  twelve  times  its  quantity 
of  fair  water,  heat  the  liquor,  and  put  into  it  polifhed  plates  of  iron ;  the 
copper  will  be  precipitated  in  the  form  of  a  powder  to  the  bottom,  and 
the  iron  be  diflblved.  Continue  thus  till  all  the  copper  is  fallen  -,  pour  off 
the  liquor,  and  wafh  the  powder  with  hot  water,  till  it  becomes  perfedtly 
infipid.  Then  thoroughly  dry  the  powder,  and  grind  it,  in  a  glafs  mor- 
tar, with  an  equal  weight  of  hot  quickfilver.  Thus  an  amalgam  will  be 
made  of  the  copper ;  and  may  alfo  be  diluted  by  the  addition  of  more 
quickfilver.  Whoever  tries  to  make  the  amalgam  of  copper  any  other 
way,  will  find  it  difficult.  4.  We  above  obferved  in  the  procefTes  upon 
filver,  that  an  amalgam  of  that  metal  might  be  made  in  the  fame  man- 
ner, after  it  is  precipitated  pure  from  aqua  fortis.  5.  Diflblve  pure  gold 
in  aqua  regia,  till  the  menftruum  will  take  up  no  more,  and  dilute  the 
folution  with  twelve  times  its  quantity  of  fair  water  -,  put  polifhed  plates 
of  copper  therein,  and  a  gold-powder  will  precipitate  to  the  bottom,  and 
to  the  copper ;  keep  the  liquor  warm  till  it  no  longer  appears  turbid  upon 
the  addition  of  more  copper.  Shake  the  plates,  that  all  the  gold  may  fall 
to  the  bottom  ;  pour  off  the  liquor,  wafh  the  powder  of  gold,  dry  it,  grind 
it  in  a  glafs  mortar  with  quickfilver,  and  thus  it  will  become  an  amalgam, 
which  may  afterwards  be  diluted  with  more  mercury.  6.  Or  take  a  mafs 
of  gold  and  filver  purified  with  lead,  and  by  means  of  proof  aqua  fortis 
feparate  the  filver  ;  wafh  the  black  powder  of  gold  remaining  at  the  bot- 
tom, and  grind  it  hot,  and  dry,  with  quickfilver  -,  and  it  will  prefently 
make  an  amalgam,  which  may  be  diluted  at  pleafure.  Every  amalgam 
is  white,  whatever  may  be  the  metal  it  is  made  from.' 

The  ufe. 
In  the  ways  above  defcribed,  an  amalgam  may  be  made  of  any  metal 
without  lofs,  except  iron  :  the  other  ways  are  attended  with  a  great  lofs  of  the 
quickfilver,  and  danger  from  its  fumes.  Hence  we  fee  that  mercury  is  the  true 
folvent  of  metals.  Metals,  made  into  an  amalgam,  may  be  mixed,  confounded 
and  fecretly  concealed  among  one  another.  I  believe  that  alchemy  depends 
upon  this  folution  of  metals  by  mercury.  Hence  quickfilveris  fophifticated  with 
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lead  •,  but  the  fraud  is  eafily  difcovered,  by  exhaling  a  grain  or  two  thereof. 
And,  perhaps,  hence  it  is,  that  niercury  coagulates  in  the  fume  of  melted 
lead ;  which  has  been  afcribed  to  a  fixing  property  in  that  fume,  and  to  a 
wonderful  fixing  metallic  fpirit,  even  hy  Paracelfus  and  Hehnont.  The  me- 
thod is  to  melt  lead,  and  when  it  begins  to  grow  cold,  or  before  it  fets,  to 
make  a  little  cavity  with  a  flick  therein,  and  In  that  cavity  to  lay  a  little 
cold  quickfilver,  which  will  there  foon  become  folid ;  but  this  feems  to  hap- 
pen from  the  lead,  which  ftill  remains  hot,  being  received  into  the  mercury,, 
and  thus  amalgamating,  and  hardening  therewith.  For  if  a  little  of  the 
mercury,  thus  fixed,  be  put  into  a  crucible,  and  urged  with  a  melting  heat, 
the  mercury  flies  off.  The  fraudulent  alchemifts  often  fecretly  conceal  gold 
or  filver,  in  mercury  -,  then  projeiSt  it  on  lead,  and  thus  pretend  to  make 
gold  or  filver :  but  if  a  little  of  this  mercury  be  put  into  an  iron  ladle,  and 
held  over  the  fire,  the  mercury  flying  away,  and  leaving  the  metal  behind, 
difcovers  the  cheat.  The  making  of  amalgams  is  the  foundation  of  tho- 
art  of  gilding  both  in  gold  and  filver. 

PROCESS     CCIV.. 

Metals  wajked  with  mercury. 

'AKE  an  amalgam,  grind  it  in  a  glafs  mortar,  the  longer  the  Betters, 

it  will  begin  to  grow  black  ;  pour  fair  water  upon  it,  and  grinds 

'  it  therewith  ;    the  water  will   become  black  and  turbid  ;  then   diredUy 

*  pour  this  off",  and  grind  the  remaining  amalgam  with,  frefh  water,   which 

*  will  be  difcolourcd  in  like  manner.  Continue  to  grind,  and  pour  oa 
'  frefh  water,  till  at  lafl:  it  comes  ofi^as  pure  as  it  was  poured  on  ;  the  amal- 
'  gam  will  now  remain  as  bright  as  filver.     All  amalgams,  thus  treated, 

*  aflbrd  more  or  lefs  of  this  black  matter,  but  that  of  gold  the  leaft.  The 
'  black  powder,  when  dried,  is  found  neither  metal  nor  mercury.  The 
'  other  amalgams  will  fcarce  ever  thus  become  perfectly  clean,  fo  as  to  leave 

*  no  blacknefs  in  the  water. 

The  ufe. 

Hence  pure  quickfilver,  mixed  with  metals,  does  lb  unite  with  them,  as 
to  difcharge  fomewhat  that  was  latent  in  one,  or  in  both.  If  a  large  quan- 
tity of  this  powder  be  procured  from  gold  and  filver,  the  matter  of  both 
thefe  metals  remains  the  fame,  without  increafing  or  diminilhing  their 
weight ;  in  which  cafe,  therefore,  the  powder  muft  proceed  from  the  mer- 
cury. This  is  a  matter  of  deep  fpeculation  ;  of  which  I  ceafe  to  fpeak  more 
at  prefent,  intending  to  confider  it  at  another  opportunity. 


PROCESS 


PROCESS    CCV. 

T^be  fohition  of  gold. 

*  ^  I  'AKE  four  parts  of  aqua  fortis^  and  one  part  of  pure  fea-falt,  mix 

*  J.  them  together,  they  will  make  a  yellow-coloured  liquor.  Put  into 
»  it,  as  contained  in  a  glafs-urinal,  one  part  of  pure  gold  in  thin  plates ; 
'  fet  the  glafs  over  the  fire  to  heat,  that  the  gold  may  diflblve  :  then  by 

*  degrees  throw  in  two  or  three  grains  more  of  gold,  till  at  length  no  more 

*  can  be  diflblved  with  heat.  Pour  out  the  folution,  and  it  will  be  of  a 
'  gold-colour.  If  nothing  black  ixmain  at  the  bottom,  it  is  a  fign  no  filver 
'  was  mixed  with  the  gold  ;  for  whatever  filver  there  had  been  in  it  would 
'  have  fallen  to  the  bottom,  in  form  of  a  black  powder.  This  is  the  folu- 
'  tion  of  gold,  which  is  made  with  all  Icinds  of  aqtia  regia^  however  difte- 

*  rently  prepared,,  as  we  have  above  related  and  explained. 

The  ufe^ 

Hence  we  fee  the  realbn  of  the  term  of  aqua  regia.  If  this  liquor  touches 
the  fkin,  it  ftains  it  of  a  purple  colour ;  it  is  cauftic,  and  if  taken  inter- 
nally, highly  pdifonous  ;  if  precipitated  with  a  fixed  or  volatile  alcaline  fait, 
all  the  gold  falls  to  the  bottom.  If  the  powder  be  perfeftly  walhed  with 
water,  then  very  carefully  dryed,  with  a  heat  of  eighty  degrees,  it  will  be 
found  inereafed  in  weight,  with  refped:  to  the  gold  employed.  When  this 
powder,  thus  gently  heated,  comes  up  to  a  certain  degree,  it  fuddenly  goes 
off,  and  vanifhes,  with  a  loud  report ;  and  hence  is  called  aurum  fulminans. 
This  is  a  furprizing  phasnomenon,  that  can  fcarce  be  accounted  for  a  priori, 
nor  by  the  analogy  it  has  to  any  thing  elfe :  certainly  they  who  have  hi- 
therto endeavoured  to  explain  it,  have  laboured  ia  vain.  Thoie  who  have 
made  explofions  with  this  powder  in  a  large  glafs  velTel,  have  recovered  a 
little  fine  duft  of  gold.  They  who  have  given  it  internally,  as  promifing 
themfelves  extraordinary  effefts  from  the  great  price  of  the  fecret,  have  thus 
occafioned  violent  pains,  gripings,  and  other  difafters.  The  difcovery, 
therefore,  of  new  and  extraordinary  things  in  chemiftry,  may  have  ILtde 
relation  to  the  fervice  of  medicine. 
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IV. 

.   Processes  upon  SEMI-METALS, 
I.     Upon  the  faline  Kind. 
PROCESS    CCVI. 

TJoe  analyjts  of  vitriol  intofptrit,  oily  and  cokothar, 

I.  '  I  ^AKE  eight  pounds  of  the  common  green  vitriol  of  Gofehfy  put 
X  it  into  two  earthen  long-necks,  each  containing  four  pounds ; 
cover  them  with  a  tile,  fet  them  upon  a  iiearth,  and  furround  them  with 
fire,  that  die  whole  may  grow  gradually  hot :  the  vitriol  will  thus  begin 
to  fume,  and  upon  increafing  the  fire,  and  bfiwging  it  nearer,  to  melt  \ 
and  upon  making  the  fire  ftill  ftronger,  to  thicken  and  turn  grey.  Then 
furround  the  long-necks  on  all  fides  fo  with  fire,  that  the  matter  may 
grow  yellow,  and  begiq  to  appear  red  at  the  fides  of  the  veflels.  Now 
let  all  cool ;  the  long-necks  will  bg  cr^ck'd  i  take  out  the  matter,  and  beat 
it  to  powder ;  it  will  be  of  a  yellow  colour.  This  is  the  calcination  of 
vitriol,  in  order  for  diftilling  the  fpirit,  and  oil  thereof.  This  operation 
ought  to  precede,  otherwife  the  dittillation  would  be  tedious,  on  account 
of  the  rime  required  to  draw  over  the  aqueous  phlegm  ;  or  elfe  the  recei- 
vers would  crack,  on  account  of  that  phlegm  arifing  hot  into  them  •,  and 
the  diftilling- veflels  alfo  burft,  as  being  forced  by  the  melted  matter.  Hence 
the  matter  is  to  be  calciped  only  fo  long  as  till  it  ceafes  to  melt  in  the  fire. 
In  this  firft  part  of  the  operation  the  eight  pounds  of  vitriol  are  reduced 
to  five.  2.  Put  thefe  five  pounds  of  calcined  vitriol,  firft  bruifed,  into 
a  ftrong  long-neck,  as  defcribed  in  the  diftillation  of  fpirit  ol  nitre,  and 
Ipirit  of  fea-faJt  with  bole.  Let  the  long-neck  be  large  enough  to  hold 
double  the  quantity  j  fet  it  in  the  furnace,  as  w^s  before  diredled  for  pro- 
curing the  fpirits  of  nitre,  and  fea-falt ;  when  properly  placed  in  the  fur- 
nace, and  the  wall  is  built  up,  apply  an  adopter  to  the  mouth  of  the 
long-neck,  luting  it  on  carefully,  with  a  mixture  of  clay  and  lime  ;  wrap 
a  wet  linen  rag  about  the  other  end  of  the  adopter,  and  apply  thereto  a  very 
capacious  glafs-receiver,  fo  as  exaftly  to  fit,  and  fo  as  the  adopter  may  not 
reach  above  two  inches  into  it.  Let  this  receiver  reft  horizontally  upon 
a  bench,  fo  that  the  axis  both  of  the  receiver,  the  adopter,  and  the  long- 
neck  may  lye  in  the  fame  horizontal  plain,  left  otherwife  the  neck  of  the 
adopter,  or  the  receiver,  fliould  be  prefled  againft  :  lute  the  fecond  junc- 
ture in  the  fame  manner  as  the  firft,  and  j.ut  linen  rags  about  it,  fpread 
with  the  fame  luting  j  and  thus  leave  the  veflTels  for  twenty-four  hours, 

'  that 
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*  that  the  luting  may  grow  dry.  3.  Make  the  fire  with  all  the  cautions 
'  delivered  under  the  hundred  forty-firft,  and  hundred  forty-fourth  pro- 
'  cefles ;  a  white  flime  will  firll  rife,  and  the  receiver  grow  warm  :  keep  the 
'  fire  up  in  this  ftate  for  fix  hours  -,  oily  veins  will  afterwards  run  down 
'  the  fides  of  the  receiver  ;  and  in  this  ftate  again  continue  the  fire  for  fix 
'  hours ;  then  for  fix  hours  longer  keep  it  up  to  its  utmoft  height,  that  the 
'  long-neck  may  be  thoroughly  red  hot :  a  thick  oil  will  thus  come  over. 

*  If  the  vapour  Ihould  pafs  thro'  the  luting,  put  a  linen  rag,  fpread  with  the 

*  fame,  and  well  heated,  upon  the  crack ;  and  thus  it  will  be  ftop'd.  Tho' 
'  the  fire  fiiould  be  ever  fo  long  continued,  the  vapour  would  not  ceafe  to 

*  rife,  but  the  produce  would  not  defray  the  coft  ■,  fo  that  I  judge  eighteen 

*  hours  fufficient.     Now,  therefore,  let  all  cool,  till  the  adoptor  is  but  juit 

*  warm,  and  the  receiver  grown  quite  cold.  4.  Have  then  ready  at  hand 
'  a  bottle  with  a  narrow  neck,  and  fitted  with  a  wide  glafs-funnel  ;   then  care- 

*  fully  moiften  the  rags,  and  the  luting  applied  to  the  mouth  of  the  re- 

*  ceiver,  and  take  them  away  gently,  with  care  to  prevent  the  dirt  from  fal- 

*  ling  in,  the  fume  from  coming  out  fo  as  to  prove  offenfive,  and  the  glafs 

*  from  cracking,  by  being  moved  obliquely.     Take  it  therefore  away  in  a 

*  ftraight  line,  and  avoid  the  noxious  fumes.  Cleanfe  the  mouth  of  the 
'  receiver,  that  no  luting,  may  drop  in  ;  then  pour  the  liquor  out  of 
'  the  funnel  into  the  bottle,  flop  it  up,  and  fet  by  the  receiver  for  the 
'  Jike  purpofes.  I  have  ufually  thus  obtained  one  and  twenty  ounces  of  thick, 

*  black,  ftrong,  and  fmoaking  oil  of  vitriol.     A  red,  blackifh,  light,  pow- 

*  dery,  auftere  calx  remains  in  the  long  neck,  to  the  quantity  of  fifty-two 
'  ounces  ;  fo  that  five  ounces  are  loft  in  the  operation. 

The  ufe. 

And  thus  the  oil  or  Ipirir  of  vitriol  is  prepared,  which  has  numerous 
ufes  in  chemiftry  and  medicine  ;  for  it  is  a  moft  powerful,  ponderous  acid, 
and  a  great  prefervative,  tho'  itfelf  a  cauftic  :  and  hence  vitriol  confifts  of  this, 
and  colcothar,  and  phlegm.  This  oil  of  vitriol  will  fcarce  boil  without 
a  fire  of  fix  hundred  degrees.  If  put  into  a  glafs-body,  and  urged  with  a 
iand-heat  of  five  hundred  degrees,  it  yields  its  wild  ilsfFocating  f[jirit  and 
water,  then  changes  from  black  to  limpid,  and  becomes  exceeding  pon- 
derous, and  fiery  ;  and  if  poured  into  a  glafs  v/et  v/ith  water,  it  produces 
fuch  a  heat  as  inftantly  to  crack  the  glafs  :  it  attrafls  v/ater  out  of  the  air. 
If  four  ounces  of  this  oil  be,  by  a  fand-heat,  dif^illcd  in  a  little  retort,  v/ith 
a  long  and  very  curved  neck,  fo  as  that  one  drop  may  follow  another  at 
the  diftance  of  Cix  feconds,  and  fall  into  fair  water,  contained  at  .the  bot- 
tom of  the  retort ;  as  pure  and  perfect  an  acid  fpirit  will  be  thus  obtained 
as  oil  of  fulphur  per  campanam  :  but  this  requires  a  fkilful  operator.  Each 
drop,  when  it  falls  into  the  water,  makes  a  hifTing,  as  if  fire  had  fallen 
therein  :  but  if  a  falling  drop  touches  the  glafs,  it  immediately  cracks  it,  as 
if  it  were  cut  v/ith  a  diamond.  If  a  flronger  fire  be  ufed,  the  neck  of  the 
retort  cracks,  the  labour  is  loft,  and  a  pernicious  fuffocating  fume  exhales, 
which  ought  to  be  very  cautioufly  avoided.  This  procefs  is  otherwife  noble,, 
and  of  excellent  ufe,  as  may  be  learnt  from  a  prudent  exercife  of  chemiftry 
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and  medicine.  Paracelfus  defcribes  the  beft  method  of  preparing  this  fph-ic 
to  be  by  diftilling  recent  vitriol  to  drynefs.  In  a  veffel  of  Heffian  earth,  and 
cohobating  the  liquor  upon  the  remainder,  the  oftner  the  better  ;  at  laft 
ufing  the  utmoft  violence  of  fire  :  and  by  this  means  he  promifes  a  liquor 
ferviceable  in  many  cafes.  The  diredion  is  ingenious  and  artift-like,  provid- 
ed the  vefTel  be  kept  from  burfting  by  too  large  a  quantity  of  the  dry  vitriol. 
The  caution  is,  to  ufe  a  little  quantity  at  once,  in  proportion  to  the  veflel. 

PROCESS     CCVII. 

Ens  'veneris. 


1.  '~T~'AKE  the  remaining  colcothar  of  the  preceding  procefs,  put  it 
_!_  into  a  large  crucible,  cover  it  with  a  tile,  and  fee  it  in  the  hot- 
teft  part  of  the  furface,  where  the  fire  breaks  up  in  the  diftillation  of  the  oil 
of  vitriol,  and  there  let  it  ftand  ignited  the  whole  rime  of  the  operation. 
By  this  calcination,  it  will  turn  very  red ;  then  boil  this  colcothar  in  water, 
keeping  it  well  Ifirred,  in  a  glaCs  veflel ;  ftrain  the  liquor  hot  •,  it  will  have 
the  tafte  of  vitriol  ;  pour  freili  water  to  the  remainder,  boil,  and  ftrain 
as  before,  and  continue  thus  fo  long  as  the  water,  even  by  boiling,  ac- 
quires any  talle.  At  length,  keep  the  remaining  fine  red  powder  under 
the  title  of  the  dulcified  calx  of  vitriol.  If  the  former  pure  Hquor  be  in- 
fpiflated,  it  will  ftill  yield  a  kind  of  yellow  vitriol ;  whence  we  learn  how 
wonderful  a  body  vitriol  is,  in  refped:  of  its  fixednefs  in  the  fire,  even  in 
its  faline  part.  2.  Take  an  equal  part  of  this  dulcified  calx  of  vitriol,  and 
the  dried  flowers  of  fal-ammoniac  ;  grind  them  in  a  hot  glafs  mortar  with 
a  glafs  peftle,  for  a  confiderable  time,  till  they  are  perfe6tly  mixed,  but 
with  care  to  prevent  their  growing  moift ;  whence  they  fliould  be  ground 
on  a  clear  dry  day,  and  in  a  warm  place.  Put  the  powder  into  a  low 
earthen  body,  fit  on  a  wide  alembic-head,  with  a  wide  pipe  ;  apply  a  fmall 
receiver;  place  the  vefiel  in  a  fand  furnace,  fo  as  almoft  to  touch  the  iron 
pot;  half  bury  the  body  in  fand,  and  raife  a  fire  by  degrees.  There  firft 
comes  over  a  fharp,  volatile,  yellow! fh  liquor,  of  an  intolerable  odour, 
and  an  exceeding  fliarp,  fiery  tafte,  ahiioft  as  in  the  fublimation  of  iron, 
in  the  hundred  fixty-ninth  procefs.;  the  method  being  here  nearly  the  fame. 
The  fire  being  increafed,  and  the  liquor  drove  over;  firft  white,  then  yel- 
low, and  loon  alter  very  red  flowers  will  rife  :  continue  the  fire  for  fix 
hours,  making  it  fo  ftrong  at  laft,  as  almoft  to  ignite  the  iron-pot.  Let 
all  cool ;  there  will  be  found  in  the  head  and  upper  part  of  the  body,  a 
beautiful,  red,  faline,  aftringent  fublimate,  very  like  the  flowers  of  iron. 
Let  it  all  be  carefully  taken  out,  and  direftly  put  into  a  dry  glafs.  A 
matter  will  be  found  at  the  bottom,  of  an  auftere  tafte,  that  eafily  fwells, 
and  in  fome  meafure  runs  in  the  air  :  but  the  produdtion  will  be  different, 
according  as  the  vitriol  was  from  copper  or  iron.' 

The  ufe. 
Here  we  fee  the  metallic  part  of  vitriol,  that  remained  fo  fixed  in  the 
fire,  is  rendered  volatile  by  fal-ammoniac.  The  nature  of  this  iron  froni  vitriol 
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fo  calcined,  is  nearly  the  fame  in  the  flowers,  as  in  the  crude  iron  of  the 
hundred  fixty  ninth  procefs ;  and  might  therefore  rather  be  called  ens  martis, 
than  ens  veneris.  When  prepared  from  the  calx  of  blue  vitriol,  it  then  de- 
ferves  to  be  called  ens  veneris.  And  hence  we  may  underftand  the  death 
and  refurreftion  of  metals,  mentioned  by  Pardcelfus.  A  fmall  proportion  of 
this  fublimate  turns  a  large  one  of  the  infufion  of  galls  to  ink.  Mr.  Boyle 
promifes  great  efFefts  from  this  remedy,  in  diftempers  proceeding  from  a 
weaknefs  of  the  folids,  as  in  the  rickets,  or  the  like  ;  and  it  is  highly  fer- ' 
viceable  therein.  Helmont  alfo  in  the  treatife  he  intitles  Butler,  greatly  com- 
mends a  like  preparation.  But  as  even  after  the  utmofl:  violence  of  the  fire 
fuftained,  both  in  a  clofe  and  open  veffel,  there  ftill  remains  fomething 
vitriolic  ;  it  is  no  wonder,  that  the  fumes  of  vitriol,  continually  remain, 
how  long  foever  the  diftillation  be  continued :  doubtlefs  this  wonderful  body 
deferves  to  be  examined. 


II.     ProcefTes  upon  the  Sulphureous  Semi- Metals. 
PROCESS    CCVIIL 

Antimony  dijfohed  in  aqua  regia. 

'  •np'AKE  pure  antimony,  broke  from  the  top  of  the  cone,  reduce  it  to 

*  JL    fine  powder,  put  a  pound  thereof  into  a  low  capacious  glafs-velTel, 

*  with  a  wide  mouth  ;  fet  the  veflel  under  a  chimney,  that  carries  up  fumes 

*  well,  and  pour  to  it  a  pound  and  half  of  aq^ua  regia.     A  violent  effer- 

*  vefcence  ariles,  a  great  heat,  thick  red  fumes,  and  a  hifling,  all  which 
'  foon  after  ceafe.     There  now  remains  at  the  bottom  a  matter  of  a  grey 

*  and  yellowifti  colour,  moift,  thick,  and  pappy,  which  is  to  be  dried  over 

*  a  gentle  fire,  by  keeping  it.fometimes  flirred  with  a  ftick. 

The  ufe. 

This  is  the  humid  calcination  of  antimony,  whereby  the  foffil,  which 
before  was  neither  emetic  nor  purgative,  now  acquires  very  violent  virtues. 
The  yellow  matter  difperfed  amongft  this  calx  is  the  true  fulphur  of  anti- 
mony, which  the  acid  not  diflblving,  it  is  feparated  from  the  other  metallic 
part  of  the  antimony,  which  diflblves  in  aqua  regia  ;  whence  we  have  both 
a  calcination,  and  feparation  in  this  procefs ;  which  is  fubfervient  to  the 
following  operations. 

PROCESS    CCIX. 

^he  true  fulphur  of  antimoiiy, 

^  f  I  ^AKE  the  calx  of  the  preceding  procefs,  wafli  and  fhake  it  with 

*  X    water,  pour  off  the  thick  into  another  vefTel ;  put  on  frefh,  and  con- 
f  tlnue  thus,  till  the  yellow  lighter  matter  difperfed  in  the  water,  is  fepa- 

VoL.  IL  T  t  rated 
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'  rated  from  the  more  ponderous  metallic  part,  which  is  to  be  kept  apart : 
'  the  fulphureous  part,  which  falls  to  the  bottom,  being  freed  from  the 
'  whitifh  water  floating  above  it,  may  be  thrown  away.  Then  dry  the 
'  powder  by  a  gentle  fire,  and  it  will  be  true  fulphur.  If  fomewhat  larger 
'  pieces  of  antimony  were  put  into  aqua  regia,  and  the  folution  thus  per- 
*  formed,  larger  pieces  of  fulphur  would  be  obtained  •,  becaufe  the  aqua 
'  7rgia  feeks  out,  and  diflblves  the  larger  metallic  parts  concealed  in  the 
'  fulphur,  and  lb  makes  the  mafles  of  fulphur  more  vifible.' 

'The  ufe. 
Hence  it  appears  how  fecretly  fulphur  may  lye  concealed  between  metal- 
lic fhoots  ;  and  how  furprifingly  aqua  regia  can  find  out  metal  thro'  the 
body  of  fulphur  •,  and  again,  how  unchanged  the  nature  of  fulphur  may 
remain.  This  is  the  fulphur  of  antimony,  which  Helmont  orders  to  be  ex- 
tracted, and  which  he  fays  fcarce  differs  from  the  common,  except  in 
being  a  little  greener  :  in  reality,  the  difference  is  fmall ;  nor  does,  perhaps, 
the  cinnabar  made  with  it,  deierve  the  trouble,  in  refpeft  of  any  greater 
virtue.  Certainly,  a  feventh  repetition  of  its  fublimation,  which  he  pre- 
fcribes,  is  not  fo  eafy  to  perform  as  to  diredl.  The  experiment,  however,, 
fhews,  even  to  the  eye,  that  antimony  confifts  of  a  metallic  and  fulphureous 
part. 

PROCESS     CCX. 

Glafs  of  mitimoiiy. 

|UT  two  pounds  of  powdered  antimony  into  a  large  unglazed 
earthen  difli,  with  a  flat  bottom,  fet  it  over  a  fire  in  the  air,  fo  that 
the  powder  may  lume,  but  not  melt  j  in  which  management  the  whole  art 
confifts.  Keep  the  powder  conftantly  ftirring  with  an  iron-rod  •,  there  flies 
off  a  thick,  v/hite,  fetid  fume,  pernicious  to  the  lungs,  and  therefore  to 
be  avoided  by  the  operator,  ftanding  with  his  back  to  the  wind.  Conti- 
nue the  calcination  uniformly,  till  the  matter  ceafes  to  fume  ;  then  increafe 
the  fire  a  little  ;  and  if  the  matter  again  begins  to  fume,  continue  ftirring 
till  it  leaves  off.  Again  increafe  the  fire,  till  at  length  the  difh  begins 
.  to  grow  red,  whilft  the  matter  emits  no  more  fume  :  the  calx  will  be  of 
a  greyifli  colour  ;  but  it  the  calcination  be  longer  continued  with  a  ftronger 
fire,  fo  as  to  ignite  the  matter,  the  calx  will  be  yellow,  and  better 
purified  from  its  volatile  parts.  If  the  fire  fliould  be  ftrong  at  the  firft, 
fo  as  to  melt  the  antimony,  and  make  it  lumpy,  the  lumps  are  direftly  to 
be  broke  to  powder,  and  the  fire  to  be  diminiftied.  This  is  the  calcina- 
tion of  antimony /)i?r  fe,  and  a  thing  of  great  ufe.  2.  Put  this  calx  into  a 
crucible,  and  apply  fire  round  it,  firft  at  fomediftance;  gradually  approach- 
ing it  nearer,  and  at  length  bringing  it  quite  cloJe,  fo  that  the  crucible 
being  exaftly  covered  to  prevent  the  coals  and  aflres  from  falling  in,  may 
be  thus  uniformly  heated  and  ignited.  Increafe  the  fire,  till  the  calx  melts, 
keep  it  fufed  for  half  a  quarter  of  an  hour,  then  pour  it  out,  upon  a  dry 

'  and 
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*  and  hot  marble  :  it  will  be  a  dufky,  yellowifh,  brittle,  fomewhat  tranfpa- 

*  rent,  and  hard  cake,  called  the  glafs  of  antimony  ;  it  will  appear  the  more 

*  tranfparent,  the  longer  it  was  boiled  in  the  fire. 

The  life. 
Sulphur  confifts  of  common  brimftone  and  a  metallic  matter,  as  we  faw 
.in  the  two  hundred  and  ninth  procefs  ;  but  fulphur  is  totally  volatile  in  the 
calcining  fire  here  applied,  as  appears  by  the  hundred  and  fiftieth  procefs  :  the 
metallic  part  fuftains  a  fire  of  fufion,  as  appears  by  its  being  melted,  and 
poured  into  cones  ;  but  then  it  always  yields  a  white  fuffbcating  fume.  Hence 
we  underftand,  that  powdered  antimony,  being  roafted  in  a  fire  that  does 
not  melt  it,  this  gradually  drives  out  the  external  fulphur,  thence  purifies  the 
metallic  glebe,  and  at  length  reduces  it  to  a  calx,  which,  tho'  the  antimony 
was  innocent  before,  now  proves  violently  emetic  :  whence  this  fhould  hap- 
pen is  not  hitherto  well  underftood.  This  calx,  when  melted,  is  the  glafs  of 
antimony,  made  after  the  manner  that  we  faw  of  lead.  Antimony  and  lead  are 
by  the  adepts  faid  to  agree  in  many  refpeds  ;  and  it  appears  in  this,  that  the 
calces  of  both  turn  into  glafs  by  fufion.  The  glafs  of  antimony  is  almoft 
mortally  emetic  •,  and  v^hen  infufed  in  wine,  that  is  not  confiderably  acid, 
it  renders  the  liquor  vomitive,  without  any  great  lofs  of  its  fubftance  ;  tho' 
this  virtue  is  foon  exhaufted,  by  often  repeating  the  infufion  :  and  hence 
proceed  the  common  emetic  wines.  This  glafs,  in  fufion,  confumes  almoft 
all  metallic  bodies,  upon  the  teft,  except  gold,  to  which  it  gives  a  beautiful 
.gnd  rich  colour, 

PROCESS     CCXI. 

The  regulus  of  antimony  with  fait s, 

^  I.  '"F^HIS  effeft  is  obtained  by  any  method  of  feparating  the  metallic 
■'  JL     from  the  fulphureous  part  of  the  antimony  ;  and  the  more  exa6t 

'  the  feparation  is  made,  the  purer  the  regulus  will  be.  Foffil  antimony, 
•'  in  its  native  glebe,  being  put  into  conical  earthen-pots,  with  the  narrow 
'  end  downwards,  is  melted  with  a  gentle  fire,  fufficient  to  make  them  red- 
'  difti,  into  large  cones  ;  whilft  the  purer,  more  ponderous,  and  metallic  part 
'  remains  below,  in  the  apex  of  the  cone,  and  the  upper  wide  part  is  more 

*  fpongy,  dufky,  and  fulphureous  :  and  thus  a  regulus  is  made  by  bare  fufion. 
'  2.  Take  two  parts  ot  common  nitre,  three  of  good  tartar,  and  four  of 

*  pure  antimony  ;  let  them  be  dry,  and  grind  them  feparate  to  fine  pow- 

*  der ;  then  rub  them  together  perfedlly  dry,  till  they  are  thoroughly  mixed. 
'  Let  the  rnafs  be  made  moderately  hot,  but  chiefly  very  dry ;  then  fet  a 
'  large  crucible  carefully  in  the  fire,  fo  as  to  be  on  all  fides  furrounded 
'  with  the  coals,  and  perfe6tly  ignited  :  throw  into  it  two  drachms  of  the 
'  mixed  powder  made  hot,  and  very  dry  ;  there  will  arife  a  violent  de- 
'  flagration,  with  a  confiderable  noife,  and  fparks  flying  every  way  about. 
.'  After  the  detonation  is  over,  throw  in  the  like  quantity ;  and  continue  thus 
^  till  all  that  was  intended,  and  anfwering  to  the  fize  of  the  crucible,  be 

T  t  2  '  thrown 
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*  thrown  in.  The  cautions  required  in  the  operation  are  thefe.  Let  the 
'  crucible  be  large,  left  the  matter  in  boiling  up  violently  ihould  run  over  : 
'  throw  in  but  little  powder  at  a  time,  left  it  fhould  leap  out  of  the  veflel 
'  in  large  fparks.  Let  each  part  thrown  in  be  perfedlly  fired,  brought  to 
'  reft,  and  thoroughly  ignited  before  another  is  added ;  left  the  matter,  be- 
'  ing  hotter  below,  and  colder  above,  ftiould  form  a  cruft  at  top,  fo  as  to 
'  confine  the  fire,  and  occafion  a  fudden  loud  explofion,  which  might  be 
'  much  more  violent  than  that  of  a  mufket :  for  gunpowder  is  thus  form- 
'  ed  of  the  nitre,  tartar,  and  fulphur.  Let  the  crucible  be  kept  conftant- 
'  ly  hot,  to  prevent  the  fame  explofion  and  danger.  A  perfon  unac- 
'  quainted  with  thefe  particulars,  and  endeavouring  to  make  regulus  of 
'  antimony,  in  the  method  direded,  may  endanger  his  life  ;  but  if  thefe  cau- 
'  tions  be  carefully  obferved,  the  whole  may  be  fafely  done.  And  after 
'  the  matter  is  all  detonated,  increafe  the  fire,  cover  the  crucible  with  a  tile, 

*  and  make  the  matter  flow  like  water  -,  have  ready  at  hand  a  metallic 
'  melting  cone,  perfeftly  dry,  a  little  heated  and  greafed  on  the  infide  with 
'  tallow-candle,  into  which  at  once  pour  all  the  melted  matter,  and  imme- 
'^  diately  ihake  the  cone  ;  there  inftantly  arifes  a  flame  from  the  firing  of  the 
'  tallow.  Let  all  reft  and  grow  cool,  invert  the  cone,  and  give  a  ftroke 
'  on  the  bafis  with  a  hammer,  thus  the  regulus  will  fall  out ;  the  lower 

*  part  whereof  is  the  metallic  matter  of  the  antimony,  the  upper  confifting 
'  of  the  falts  and  fulphur  :  the  upper  metallic  furface  where  it  touched  the 
'  fcoria  has  the  figure  of  a  ftar  impreflfed  upon  it :  the  fcoria  fwells,  and  re- 
'  Jents  in  the  air.' 

"The  ufe. 

As  this  procefs  lays  a  folld  foundation  for  the  bufinefs  of  metallurgy, 
it  deferves  to  be  carefully  confidered.  In  the  firft  cafe,  therefore,  the  folTiI 
mafs  of  antimony,  being  melted,  with  a  proper  fire,  becomes  fluid  and  pon- 
derous :  whence  the  lighter  adhering  matters,  fuch  as  ftones,  and  other 
bodies,  not  cleaving  to  the  metallic  part  in  fufion,  are  by  the  law  of  hydro- 
ftatics,  throvv^n  to  the  top,  and  feparated,  fo  as  to  render  the  metallic  part  more 
pure  and  ponderous.  And  thus,  in  metallurgy,  the  metallic  matter  is  often 
feparated  from  the  reft  by  fufion.  But  in  the  iecond  cafe,  the  metallic  mat- 
ter is  by  another  metallurgical  art  feparated  from  the  fulphur,  which  would 
not  feparate  by  fimple  fufion,  but  remained  intimately  mixed  with  the  for- 
mer ;  and  this  was  done  by  means  of  the  powder  of  nitre  and  tartar,  and 
is  therefore  called  the  flux-powder.  For,  as  antimony  confifts  of  fulphur 
and  metal,  according  to  the  two  hundred  and  eighth,  and  two  hundred  and 
ninth  proceflTes  •,  being  here  mixed  with  nitre  and  tartar,  and  committed 
to  the  fire,  the  nitre  and  the  tartar,  together  with  the  fulphur  of  the  anti- 
mony, immediately  take  fire  with  great  violence,  according  to  the  hundred 
and  thirtieth,  and  hundred  and  thirty-fecond  procefl^es ;  whereby  a  fixed  al- 
cali  is  made  of  the  nitre  and  tartar,  as  in  the  hundred  and  thirtieth  procefs. 
But  this  fixed  alcali,  being  agitated  by  the  violence  of  the  fire,  greedily 
drinks  in  and  unites  fulphur  to  itfelf,  according  to  the  hundred  fifty-fecond 
procefs  5  whilft  the  metallic,  or  mercurial  part  remaining  untouched  by  the 

alcali. 
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alcali,  freed  from  its  fulphur,  fufed  by  the  fire,  and  fallen  downwards  from 
the  lighter  matter,  unites  at  the  bottom  into  a  regulus.  And  as  the  long 
■pointed  fpicuU  of  the  antimony,  when  left  feparate,  range  themfelves  hori- 
zontally upon  the  furface,  from  the  centre  to  the  circumference,  they  thus 
form  a  ftar,  which  the  alchemical  Magi  adore.  This  regulus,  tho'  it  ap- 
pears pure,  being  again  fufed  with  alcali,  affords  a  newfulphureousycon'a,  and 
perhaps  will  never  become  perfectly  free  from  fulphur  ;  whence  it  is  always 
brittle  .'  for  fulphur  always  deftroys  the  duftility  of  metals.  The  fcoria  is 
the  fulphur  of  metals  dilTolved  in  fixed  alcali,  as  in  the  hundred  and  fifty- 
fecond  procefs,  whence  its  virtues  are  eafily  underftood.  This  regulus  of 
antimony  is  emetic,  like  the  glafs  of  the  preceding  procefs ;  and  in  the  fame 
manner  renders  wine  vomitive,  by  being  infufed  therein.  And  hence  we  have 
another  way  of  purifying  metals  by  falts,  from  all  their  fulphureous  and  ar- 
fenical  matters,  which  renders  metallic  glebes  fragile  and  volatile,  and  which^ 
when  feparated,  leaves  the  metal  pure  and  fixed. 

PROCESS   CCXII. 

'Regulus  of  antimony  'with  iron  and  nitre. 

'  ^  I  '  A  K  E  half  a  pound  of  bright  iron-filings,  heat  them  in  a  crucible, 
'  JL  gradually  put  thereto  a  pound  of  finely  pulverized  antimony,  firft 
'  well  dried  and  heated  ;  keep  it  in  a  ftrong  fire,  fo  that  it  may  flow  thin  ; 

*  by  degrees  throw  in  four  ounces  of  pure,  dry,   and  hot  pulverized  nitre  , 

*  make  the  fire  violent,  that  the  mafs  may  run  like  water  •,  keep  it  thus  for 

*  half  a  quarter  of  an  hour  ;  then  pour  it  out  into  a  melting-cone,  as  in  the 
'  preceding  procefs.  There  will  thus  be  obtained  feven  ounces  and  a  half 
*■  of  ftellated  regulus,  as  bright  as  filver.  T\\e  fcoria  here  is  of  a  very  dif- 
«  ferent  nature  from  that  of  the  laft  procefs,  being  dry,  hard,  irony,  fulphu- 

*  reous,  faline,  Iharp,  and  will  fcarce  relent  in  the  air.' 

'The  ufe. 

The  fulphur  of  melted  antimony  eafily  joins  itfelf  with  ignited  iron,  ac- 
cording to  the  hundred  and  feventieth  procefs  -,  and  hence  proceeds  a  ful- 
phureous yj:m«  of  iron  :  and  upon  the  addition  of  nitre  there  arifes  a  ftrong 
deflagration  with  feme  part  of  the  iame  fulphur,  according  to  the  hundred 
thirty-fecond  and  hundred  thirty-third  procefles.  And  the  fufion,  being  here 
perfeft,  the  metallic  part  of  the  antimony  falls  alone  to  the  bottom,  by  its  own 
gravity  -,  whilft  the  fulphur  of  the  antimony,  along  with  the  iron  and  nitre,  are 
feparated  and  float  at  the  top.  Paracelfus  obferved,  that  iron  feparated  the 
fulphur  of  antimony  much  more  intimately,  from  its  mercurial  part,  than 
vegetable  alcali  could  ;  and  therefore,  that  this  operation  was  much  fitter 
for  feparating  the  mercurial  part  of  antimony  for  fecret  chemical  ufes.  The 
experiment  certainly  fliews  that  fulphur  may  be  excellently  extrafted  from 
ores  by  means  of  iron,  and  hence  their  metals  rendered  fixed,  and  malle- 
able I 
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able  •,  whence  Alexander  Van  Suchten,  a  difciple  of  Paracelftis.,  wrote  two  trea- 
tiles  in  this  view  vipon  antimony  ;  from  whence  we  h^ve  the  follQwing 
procefs, 

PROCESS     CCXIII. 

^he  alchemical  regiilus  of  antimony, 

*  I.  T3UT  half  a  pound  of  iron  nails  into  a  ftrong  and  large  crucible;  feC 
'  X"^  it  in  a  wind-furnace  ;  raife  the  fire  till  the  nails  are  perfedly  ig^ 
'  nited,  whilft  the  crucible  remains  covered  :  then  add,  at  feveral  times,  a 
pound  of  dry  and  thoroughly  heated  antimony,  reduced  to  powder  ; 
cover  the  crucible  a  while  :  as  foon  as  the  antimony  is  put  in,  it 
yields  a  white  fume,  and  foon  after  runs,  and  thus  alfo  prefently  melts 
the  iron  :  when  they  flow  thin,  whicji  is  known  by  trying  with  a  long 
tobacco-pipe,  throw  in,  at  feveral  times,  three  ounces  of  very  dry  and  hot 
powdered  nitre.  After  each  injeftion  there  arifes  a  ftrong  ebullition,  a 
tumult,  noife,  and  fometimes  a  crackling,  or  decrepitation.  And  if  the 
nitre  were  thrown  in  moift,  the  vefiel  would  burft,  and  the  matter  fly 
about  in  a  very  dangerous  manner.  When  it  has  continued  thus  for  fome 
time,  fhining  fparks  are  thrown  out.  Let  the  whole  flow  like  water  for 
five  or  fix  minutes,  then  pour  it  out,  whilft  very  thin,  into  a  melting- 
cone,  which  being  direftly  fl.TUck  on  the  outfide,  and  fufFered  to  cool, 
the  regulus  will  eafily  fall  out.  I  have  thus  had  eleven  ounces  and  fix 
drachms  of  it,  and  eleven  ounces  of  fcoria  ;  fo  that  the  lofs  was  four  ounces 
and  two  drachms,  befides  what  remained  in  the  crucible  upon  pouring  out, 
2.  Melt  this  regulus  again  in  a  new  crucible,  and  throw  into  it  three 
ounces  of  dry  and  hot  powdered  antimony.  When  melted,  throw  to 
them,  at  feveral  times,  three  ounces  of  dry  and  hot  powdered  nitre ;  fufe 
them  with  a  ftrong  fire,  and  keep  them  five  minutes  in  a  thin  fluid  ftate  : 
then  pour  out  the  matter  into  a  melting-cone,  and  it  will  afford  ten  ounces 
and  fix  drachms  of  a  pure  regulus.  3.  Melt  this  fecond  regulus  in  a  new 
crucible,  and  after  the  fame  manner  throw  to  it  three  ounces  of  nitre ;  ufe 
a  very  violent  fire,  otherwife  it  will  not  run  ;  pour  it  into  the  cone,  and 
thus  nine  ounces  and  two  drachms  of  a  regulus  will  be  obtained,  white 
like  filver,  and  beautifully  ftarred  :  there  remains  two  ounces  and  feven 
drachms  of  fcoria,  fo  that  the  lofs  is  an  ounce  and  five  drachms.  4.  Melt 
this  regulus  alfo  in  a  new  crucible,  and  throw  in  three  ounces  of  nitre  ; 
the  nitre  now  requires  a  violent  fire  to  make  it  run,  tho'  the  regulus  flows 
like  water  below  it  ;  keep  them  in  liquid  fufion  for  an  hour,  then  pour 
them  into  a  melting-cone  ;  thus  there  will  be  obtained  feven  ounces  and 
three  drachms  of  an  extremely  pure  regulus,  like  filver,  and  beautifully 
ftarred  :  there  remain  two  ounces  and  feven  drachms  of  fcoria  of  a  gold-. 
colour,  and  very  fiery  tafte.  This  is  a  furprizing  experiment.  5.  The' 
crucibles  here  ought  to  be  ftrong,  found,  large,  and  properly  heated  by 
degrees  :  the  fire  muft  be  ftrong  and  equable,  otherwife  the  nitre  will  not 
niqlt,  nor  the  operation  fucceed  j  the  melting-cones  muft  be  moderately 
..  '  hot. 
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*  hot,  perfedly  dry,  every  way_ pure,  and  greafed  with  tallow-candle;  and 

•  if  thefe  cautions  be  obferved  the  operation  will  fucceed. 

The  life. 

This  procefs  fhews  us  many  ufeful  particulars  :  for  example,  iron,  which 
is  fo  hard  of  fufion,  melts  in  antimony,  as  all  other  metals  do  in  lead  :  the 
iron,  corroded  by  the  melted  antimony,  unites  with  the  fulphur  thereof  j 
the  mercurial  part  of  the  iron  and  the  antimony  are  fet  free,  unite  together, 
and  fall  to  the  bottom:  the  fulphur  of  the  antimony  and  the  iron  unite, - 
and  rife  to  the  top.  Nitre  being  thrown  in,  burns  violently  with  thefe  ful- 
phurs ;  intimately  agitates  the  minuteft  part  of  the  whole,  and  all  the  prin- 
ciples, uniting  the  fimilar,  and  feparating  the  diffimilar  parts.  Iron  is  de- 
ftroyed  by  the  force  of  antimony,  whilft  the  metallic  fulphur  of  the  iron, 
that  is  the  gold  of  the  alchemifts,  intimately  unites  with  the  metallic  ful- 
phur of  the  antimony  ;  and  they  both  remain  with  the  mercurial  part  of  the 
antimony  in  the  form  of  a  ftellated  regulus,  which  fhining  like  filver,  Ihews 
the  purity  of  its  mercury.  The  fcoria  contains  the  iron,  the  fulphur  of  the 
antimony,  and  the  nitre  united  together,  into  a  wonderful  body  ;  the  fecret 
medicinal  virtues  whereof  will  be  recommended  by  fuch  as  know  ho\v  to 
treat  and  apply  it  properly  (^a).  It  ftrangely  fwells  in  the  air  :  and  fo  much 
of  the  firft  fufion.  In  the  fecond,  the  external  fulphur  is  farther  drawn 
out ;  the  metallic  fulphurs  of  the  iron  and  antimony,  together  with  their 
mercuries,  are  more  fixed  into  a  purer  regulus  ;  the  fulphureous  fcoria  float- 
ing upon  the  nitre.  In  the  third  fufion,  a  wonderful  power  of  the  fulphu- 
reous metallic  fire,  concealed  in  this  regulus,  begins  to  fhew  itfelf,  and  by 
fixing  the  nitre,  renders  it  extremely  difficult  to  fufe  ;  whereas  it  was  be- 
fore of  all  natural  falts  the  readieft  to  melt  in  a  gentle  heat ;  and  giving  it  a 
moft  intolerable  fiery  tafte,  fo  as  to  burn  the  tongue  ■,  whereas  the  proj:)er 
tafte  of  nitre  is  very  cold.  It  turns  the  nitre  alcaline  without  the  affiftance 
of  any  vegetable,  and  makes  it  fpontaneoufly  melt  in  the  air,  in  which  it 
remained  dry  before.  The  fourth  fufion  fhews  the  lame  more  manifeftly  ; 
where  the  nitre  is  thus  more  powerfully  changed  by  the  bare  touch,  or  as 
it  were  the  breath  of  the  pure  fulphur ;  which  fnev/s  the  fecret  power  of 
metallic  fulphurs.  This  regulus  has  furprized  the  moft  experienced  chemifts. 
5ee  Paracelfus,  Suchten,  Philaktha,  Pantaleon^  Becher,  and  Stahl.  The  co- 
lour of  gold  is  as  much  exalted  by  means  of  this  regulus,  and  reftored 
when  loft,  as  the  whiteft  nitre,  when  thrown  upon  this  regulus  in  fufion, 
immediately  thence  acquires  a  golden  colour.  When  I  recolleft  the  labour 
and  time  I  have  beftowed  upon  examining  the  nature  of  this  regulus,  I  am 
furprized  at  my  own  patience  and  refolution  ;  and  blufti  to  have  fpent  fo 
large  a  part  of  my  life  upon  it  :  but  every  man  has  his  pleafure.  The  regu- 
lus, tho'  thus  purified,  is  ftill  emetic ;  and  the  fcoria  gives  a  rich  tindure 
to  alcohol. 

(a)  The  author  intimates  below  that  it  gives  a  rich  tinfture  to  alcohol, 

■       .,  PROCESS 


528  Tl^z  PraSike  ©/"CHEMisTRy. 

PROCESS    CCXIV. 

Tfje  golden  fulphur  of  antimony, 

'  "O  OIL  the  fcoria  of  the  two  hundred  and  twelfth  procefs  in  water,  tiH 

'  I3  it  is  all  diflblved  ;  the  folution  will  be  fcenflefs :  drop  vinegar  into 

'  it,  and  there  inftantly  rifes  a  very  fetid  ftercoraceous  odour ;  and  the  liquor 

'  that  before  was  thin  becomes  very  thick.     Continue  to  add  more  vinegar, 

'  and  ftir  the  matter,  till  nothing  farther  precipitates.     Let  the  matter  reft ; 

«  the  precipitate  will  gradually  fall,  and  come  into  a  much  fmaller  compafs 

'  than  one  would  expedt :  pour  off  the  liquor,  walh  the  precipitate  in  feve- 

'  ral  waters,  till  it  becomes  perfeftly  infipid  i  dry  it  gently ;  there  will  be 

*  but  little  of  it ;  and  this  is  the  golden  fulphur  of  antimony. 

The  ufe. 

The  fulphur  of  antimony,  mixed  with  alcali,  makes  the  fcoria  of  the  two 
hundred  and  twelfth  procefs ;  which  fcoria  being  boiled  in  water,  affords 
a  fulphureous  lixivium,  that  with  acids  precipitates  the  fulphur.  It  has  a 
mild  emetic  virtue  -,  and  is  called  golden  fulphur,  becaufe,  when  rubbed 
upon  filver,  it  gives  a  gold  colour  thereto. 

PROCESS    CCXVp 

T^he  crocus  of  antimony. 

«  TYEDUCE  equal  parts  of  antimony  and  nitre  to  fine  powder  -,  heat  an 

*  Xa.  iron-ladle  over  the  fire,  almoft  red-hot ;  throw  a  little  of  this  pow- 

'  der  therein  ;  it  takes  flame  like  gunpowder  ;  when  the  flafh  is  over  throw. 
'  in  more,  which  takes  fire  as  before.     Continue  thus  till  all  the  powder  is 
'  thrown  in  ;  it  will  be  of  a  brown  yellowifh  colour ;  a  kind  of  glafs  remain- 
'  ing  at  the  bottom,  and  a  lighter  fcoria  at  the  top.     Grind  the  whole  to 

*  fine  powder,  and  wafh  it  with  hot  water,  till  the  brownifh-yellow  calx 
'  remains  infipid  -,  which  when  dried,  it  is  the  crocus  of  antimony.     Filter 

*  the  waters  to  render  them  tranfparent ;  drop  a  little  vinegar  into  them  j 
t  they  turn  of  an  orange  colour,  and  let  fall  to  the  bottom  a  powder  ex- 

*  tremely  like  that  of  the  preceding  procefs,  but  finer. 

The  ufe. 
,  Sulphur  and  nitre  make  a  kind  of  gunpowder  with  black  antimony,  and 

therefore  flafh  off  in  the  fame  manner.  The  metallic  part  calcines  to  a  glafs 
and  a  fcoria,  both  of  them  violently  emetic,  and  communicating  that  virtue 
to  wine  by  infufion ;  whereas  native  antimony  is  not  vomitive.  Here  is  a 
remarkable  change  of  colour.  If  the  operation  be  performed  in  a  large  cru- 
cible, with  a  ftrong  fire,  and  a  great  quantity  of  matter,  which  is  made  to 
melt,  there  will  be  an  extemporaneous  glafs  found  at  the  bottoni  j  and  which 

bein^ 
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?  being  feparated  from  the  fcoria,  i?  the  fame  for  medicinal  ufes,  as  that 
{  more 'laborioufly  prepared  in  thb  two  hundred  and  tenth  procefs.' 

PROCESS    CCXVI. 

A  mild  emetic  from  antimony, 

«  f^  RIND  one  part  of  antimony  with  two  of  nitre  ;  throw  them  by  a 

*  vj  little  at  a  time  into  an  ignited  crucible ;  they  will  detonate  as  in  the 

*  laft  procefs  -,  but  the  matter  will  prove  white,  and  being  walhed,  affords 

*  a  white  infipid  calx  of  antimony  :  the  water  ufed  in  the  wafhing  is  faline, 

*  when  filtered.' 

Ihi  ufe. 

The  proportion  of  nitre  being  here  increafed,  gives  a  different  colour, 
but  the  fame  deflagration.  This  calx  is  fo  mild,  as  often  to  occafion  only 
fome  light  naufea  and  gentle  vomiting,  with  a  large  difcharge  oi  faliva  and 
thick  urine,  from  ftimulating  the  vifcera.  Its  lixivium  being  precipitated 
with  vinegar,  affords  a  white  calx  of  nearly  the  fame  virtue. 

PROCESS    CCXVIL 

A  diafhoretif  antimony  'with  nitre, 

^AKE  one  part  of  antimony,  and  three  of  nitre  reduced  to  fine  pow- 
der; throw  them  by  a  little  at  a  time  into  an  ignited  crucible  de- 

*  tained  in  the  fire ;  they  will  deflagrate  as  above.    Continue  thus  till  all  the 

'  powder  is  put  in  ;  with  care  not  to  add  frefh  till  the  former  is  perfedlly  ' 
'  deflagrated.    Keep  the  matter  for  a  quarter  of  an  hour  in  the  fire,  that  the 

*  .crucible  may  remain  ignited  :  let  all  cool ;  there  will  remain  a  v/hite  and 
•*  hard  mafs,  which  being  taken  out,  and  reduced  to  powder,  is  the  diapho- 

*  retic  antimony  with  nitre.' 

'The  ufc. 

This  matter,  thus  rightly  prepared,  being  taken  in  the  quantity  of  half 
a  drachm,  fcarce  occafions  any  fenfible  change,  excepting  that  it  moderately 
opens  on  account  of  the  fixing  nitre  adhering  thereto  -,  whence  it  may  prove 
ferviceable  in  acute  cafes.  In  this  ftate  the  chemifts  call  it  diaphoretic,  and 
judge,  that  the  arfenical  poifon  of  the  antimony  is  fixed  by  a  large  proportion 
of  nitre ;  but  there  was  nothing  emetic  in  the  antimony  before,  tho'  taken 
in  the  quantity  of  feveral  drachms  .crude,  or  without  any  nitre ;  whereas  an 
equal  proportion  of  nitre  excites  this  vomitive  virtue.  Let  us  not  reafofj 
too  far,  but  refl  fafe^  in  the  experiment.  Bafil  Valentine  therefore,  and 
other  chemifls,  needed  not  have  been  {o  anxious  to  free  this  diaphoretic 
antimpny  from  its  fixing  nitre  •,  for  it  caufes  no  anxiety,  naufea^  or  vomit-  ' 
iog,  and  only  ftimulates  mildly  :  but  the  wafhed  calx  proves  more  mif- 
sdiievous.  • 

yoL.  II.  y  u  PROCESS 
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Common  dtaphoretk  antimony^  - 

I  EDUCE  the  calcined  antimony  of  the  preceding  procefs  to  fine 
powder ;  wafla  it  with  hot  water  -,  mix  it  with  a  ftick  ;  whereby  tlie- 
^  adhering,  fixing  nitre  will  be  diflfolved,  and  a  white  calx  fiibfide  by  ftand- 

*  ing..    Pour  off-"  the  faline  liquor,  add  frelli  wat^r,  and  edulcorate  the  calxs,, 

*  fo  that  no  fenfible  tafte  of  the  nitrous  fait  may  remain  ;  then  dry  the  pow- 

*  der,  and  it  will  be  white,  infipid,  and,  ponderous,  or  ^\^CQmm.oaantmO'- 

*  '?i.ium  diaphoreticuni.'' 

The  ufe^. 

This  preparation  is  called  diaphoretic,  for  the  reafbn  meationed  In  the. 
laft  procefs.  It  is  an  indolent,,  noxious  calx,  without  any  activity  difcover- 
able  by  obfervation  ;  and  lofes  all  the  virtue  it  had  before.  It  only  afts 
fenfibly  •,  when  mixed  in  a  double  proportion  with  purgatives,  the  virtues- 
whereof  it  aftually  excites^  as  appears  by  fure  examples' in  th&  pulvis  cor.na-^ 
chini ;  but  I  recommend  it  for  no  other  ufe.  Hence  we  fee  how  wonder- 
fully the  colours  and  virtues  of  antimony  ai-e  changed,  by  barely  changing; 
the  proportion  of  the  nitre  in  its  calcination. 

P  R  O  C  E  S  S    CCXIX, 

Nitrum  antimoniatum- 

*  T)  U  T  the  filtered  waters  of  the  preceding  procefs  into  a  glafs-urinal'sr, 

*  \^  evaporate  to  drinefs,  and  keep  continually  llirring  ;  at  laft  there  re- 

*  mains  a  white  faline  matter,  of  a  particular  tafte,  not  ungrateful,  nor  ni^^ 
J  trous,  but  mild ;  and  this  is  called  nitre  of  antimony' 

1'he  ufe.. 
Hence  we  fee  the  nitre  Is  changed  into  a  new  fait,  by  detonatmg  with  an- 
timony. This  fait  is  gently  aperitive,  and,  in  denfe  inflammatory  blood, 
excellently  refolves  without  violence  :  it  fuccefsfully  promotes  perfpiration, 
fweat,  and  urine  ;  hence  cools  and  becomes  ferviceable  in  the  fmall-pox, 
meafles,  pleurify,  and  peripneumony  :  it  is  therefore  wrong  to  throw  this 
water  away  as  noxious  i  which  is  commonly  done. 

PROCESS    CCXX. 

^he  Jixed  fulphur  of  antimony. 

"O  the  filter'd  nitrous  liquor  of  the  preceding  procefs,  whilffi  It  remains  . 
hot,  and  contained  in  an  urinal,  drop  ftrong  diftilled  vinegar ;  the 
liquor  will  prefently  turn  milky,  and  a  very  white  and  fine  powder  preci- 

*  pitate. 
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i  pitate.     Shake  the  glafs,  continue  to  drop  in  vinegar,  and  ftir  the  Hquor 

<  till  it  appears  no  longer  turbid  -,  then  Jet  it  reft  till  all  the  powder  is  fallen  :' 

*  afterwards  pouring  it  off  into  another  veflel,  perfedtly  edulcorate  the  pow- 
«  der  with  water,  dry  it,  and  it  will  be  exceedingly  white  and  fine  :  this 
«  is  called  the  fixed  fulphur  of  antimony. 

Th  ufe. 

In  the  deflagration  of  antimony  with  nitre,  the  fulphur  of  the  antimony- 
unites  with  the  nitre  ;  as  appears  by  the  two  hundred  and  fifteenth  procefs  : 
and  the  fame  is  the  cafe  here ;  but  the  fulphur,  fo  diifolved  and  joined  with 
the  nitre,  alfo  dilTolves  with  it  in  water,  and,  by  the  addition  of  an  acid,  is 
precipitated  out  of  the  nitre,  as  here  by  the  means  of  vinegar,  which  joins 
with  the  nitre,  without  any  fign  of  effervefcence :  the  powder  precipitated  and 
wafhed  is  the  true  fulphur  of  antimony,  Tachenius  commends  this  powder 
as  an  excellent  antipeftilential  remedy,  if  taken  with  vinegar.  In  my  opinion 
the  powder  is  to  be  efteemed  a  fluggifli  calx,  infoluble,  and  hurtful  by  its 
weight ;  at  Left  not  ferviceable  :  the  vinegar,  however,  given  with  it,  I  own, 
is  an  excellent  remedy  in  the  plague  :  but  it  is  ufual  with  Chemifts  raflily  to 
commend  whatever  their  art  prepares,  efpecially  from  antimony ;  and  the 
more,  if  it  does  not  Operate  violently.  The  acetous,  nitrous  liquor,  that 
floats  above  the  precipitate,  has  extraordinary  virtues  in  all  acute,  feveriih 
diforders,  as  well  on  account  of  the  vinegar,  as  of  the  mild  nitre,  now  {&i 
free  from  its  former  fluggifli  fulphur  :  and  thus  the  beft  things  are  often 
thrown  away  in  chemiftry.  In  thefe  feveral  proceffes  we  fee  how  wonder- 
fully fulphur  may  be  diffolved,  lie  concealed,  and  be  railed  again  in  various 
forms  and  colours. 

PROCESS    CCXXL 

'T^he  dijiilhtion  of  a?iti?mny  into  an  icy  butter,  -and  cinnahar. 

*  i^^RIND  two  pounds  of  corrofive  mercury-fublimate  to  fine  powder, 
^  VJ  in  a  warm  and  dry  glafs  mortar,  with  a  glafs  peftle ;  grind  alfo  fepa- 

*  rate  a  pound  of  the  beft  antimony  perfeftly  fine  •,  mix  the  two  together  in 
'*  the  glafs  mortar ;  they  will  thus  grow  warm  ;  and  let  the  vapour  be  care- 
'  fully  avoided :  have  at  hand  a  dry  glafs  retort,  capable  of  holding  three  oi" 
'  four  times  this  quantity  of  matter,  with  its  neck  cut  off",  fo  as  to  leave  a 
'  wide  mouth.  Put  the  powder,  whilft  thorough  diy,  into  this  heated  and 
'  diy  retort,  fo  that  no  blacknefs  may  ftick  internally  to  the  Ihort  neck;  put 
'  the  retort  into  a  fand-furnace  fit  for  the  purpofe,  fo  as  almoft  to  touch  the 
'  bottom  of  the  iron  pot,  the  neck  of  the  retort  inclining  a  little  downwards; 

*  apply  a  glafs  receiver,  with  the  neck  cut  off^,  fo  as  exadlly  to  receive  the 
'  retort.     Cover  the  retort  with  fand,  and  let  the  operation  be  performed 

*  under  a  chimney  that  entirely  carries  up  the  furnes.    The  retort  being  now 

*  warmed  by  a  very  gentle  fire,  anci  luted  on  with  a  mixture  of  lime  and  clay, 
^  raife  the  fire  cautioufly,  by  degrees ;  the  retort  will  firft  appear  cloudy, 
f  and  a  little  liquor  come  into  the  receiver;  keep  up  this  degree  till  no  more 

U  u  2  t  liquor 
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liquor  comes  over  -,  then  increafe  the  fire  gradually  and  carefully,  till;  aif- 
iinftuous  matter  rifes  into  the  neck  of  the  retort,  diftils  into  the  receiver, 
and  coagulates  in  falling.  Continue  this  degree  of  fire,  and  a  white  icy 
matter  will  concrete,  and  remain  in  the  neck  of  the  retort ;  on  both  fides 
of  which  place  live  coals  at  a  diftance,  and  approach  them  nearer  by  de^ 
grees,  that  the  neck  of  the  retort  may  become  as  hot  as  the  belly  ;  the 
matter  will  thus  be  melted,  and  run  down  into  the  receiver.  Continue 
carefully  with  this  degree  of  fire,  and  afterwards  a  little  increafe  it,  till  no 
more  butter  rifes,  and  all  of  it  be  melted  down  into  the  receiver,  which  is 
now  to  be  removed  with  great  care,  to  prevent  any  of  the  vapour  coming 
to  the  lungs.  Immediately  ftop  the  receiver,  and  fet  it  by ;  apply  another,, 
fitted  in  the  fame  manner  for  the  purpofe  •,  lute  it  on,  increafe  the  fire^ 
and  a  yellow,  red,  blackifli,  varioufly  coloured  mafs  will  arife ;  then  increafe 
the  fire  to  the  utmoft,  at  laft  raifing  a  fire  of  fuppreffion,  fill  the  fand 
almoft  grows  hot  •,  and  leave  it  thus  for  two  hours.  Let  all  cool ;  take  ofi^ 
the  receiver,  wherein  fome  quantity  of  running  mercury  will  be  found,  and 
an  impure  butter,  from  the  fulphureous  fumes  of  the  fulphur  of  the 
antimony.  In  the  neck  of  the  retort  will  alfo  appear  a  matter  of  various 
colours,  confifting  of  the  mercury,  fulphur,  and  butter,  compounded  to- 
gether ;  and  at  the  bottom  of  the  retort,  when  broke,  appear  antimonial 
fseces :  in  the  beginning  of  the  neck  is  a  compaft,  hard,  opake,  highly 
ponderous  mafs,  which  fhines  on  the  furface  contiguous  to  the  glafs,  but  is 
rough  on  the  other :  this  being  ground  to  powder  is  tiie  true  cinnabar  of 
antimony,  and  a  thing  of  value.  Great  patience  and  care  are  required  in 
this  procefs  •,  becaufe  if  the  veflels  or  luting  crack,  or  the  fumes  any  other 
way  efcape,  and  are  received  into  the  lungs,  they  are  poifonous,  on-  ac* 
count  of  their  cauftic  property. 

The  life. 

From  a  knowledge  of  the  nature  of  antimony,  and  mercury-fublimate  gain- 
ed by  the  preceding  procefl'es,  we  may  eafily  underftand  the  chemical  rationale 
of  the  prefent  operation.  Whilft  the  fire  afts  upon  the  mercury-fublimate, 
the  aqiia  regla  contained  therein  unites  with  the  mercurial,  metallic,  reguline 
part  of  the  antimony,  forfaking  the  mercury  whereto  it  was  firft  joined,  and 
leaving  it  to  run  at  the  bottom,  whilft  the  regulus  is  fublimed  along  with  the 
fait,  and  becomes  the  volatile  vitriol,  or  butter  of  the  antimony,  confifting 
of  pure  regulus  of  antimony,  and  fea-falt,  united  into  a  vitriol.  When  thefe 
are  feparated  and  fublimed,  there  remains  in  the  retort  a  fulphur  of  antimony 
deferred  by  the  regulus,  and  a  pure  mercury  deferted  by  the  acid ;  whence 
thefe  two,  uniting  with  the  heat,  fublime  into  cinnabar.  This  butter  of  anti- 
mony is  a  moft  immediate  cauftic,  caufing  an  efchar  the  quickeft  of  any  thing 
known,  and  which  generally  feparates  the  fame  day  it-was  formed.  This  butter 
eafily  melts  in  a  moift  air,  then  lofes  its  tranfparency,  turns  white,  and  preci- 
pitates a  white  powder.  The  various  colours  in  this  procefs  arife  from  the 
fulphur  of  the  antimony.  The  butter  here  produced  melts  with  heat,  and  again 
freezes  with  cold.  If  inftead  of  antimony,  the  pure  regulus  of  antimony, 
made  according  to  the  two  hundred  and  thirteenth  procefs,  be  ufed,  and 
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the' operation  be  performed  in  the  fame  manner,  a  pure  butter  only,  and  a 
pure  mercury  will  be  obtained,  becaufe  there  is  now  no  fulphur  ;  and  all 
the  acid  being  drank  into  the  regulus,  the  mercury  is  recovered  feparate 
and  pure.  Here  we  fee  an  extraordinary  property  of  fpirit  of  fait,  which 
adhering  to  the  mercury-fublimate,  is  able  with  a  fand-heat  to  fublime  the 
fixed  regulus  of  antimony.  It  likewife  does  the  fame  to  all  metallic  bodies, 
even  gold  itfelf.  Sea-lalt  is  a  wonderful  body,  upon  which  the  chemift 
can  never  fufficiently  operate,  and  will  always  be  rewarded  for  the  pains  he 
Hiall  beftow  upon  it. 

PROCESS     CCXXII. 

Butter  of  antimony  dijlilkd  into  a  liquid  oil, 

REAK  butter  of  antimony  to  pieces  by  means  of  feme  glafs  infiru- 
ment ;  put  it  into  a  clean  glafs  retort,  with  care  to  avoid  its  melting 

*  by  the  air,  left  the  vapour  fhould  offend  the  operator ;  diftil  it  with  a 

*  gentle  fire,  gradually  increafed,  into  a  pure  dry  glafs  receiver ;  continue 

*  increafing  the  fire  till  all  the  butter  is  come  over,  ufing  a  ftrong  one  at 

*  laft;  it  will  be  almoft  liquid,  in  form  of  the  oil  of  antimony;  and,  if 
*-  diftilled  thrice  over,  it  becomes  clearer,  and,  when  well  kept  in  a  clofe 

*  veffel,  -  remains  in  this  ftate. 

7"^!?  ufe. 
This  is  a  very  extraordinary  event,  and  may  ferve  to  illuflrate  Ibme  ob- 
fcure  paflages  oiParacelfus.  This  excellent  experiment  difcovers  many  par- 
ticulars concerning  the  volatilizing  of  metals,  and  converting  them  into  a  true 
kind  of  liquid  oil ;  the  infcrutable  power  of  fea-falt  for  procuring  of  volati- 
JSty  to  metals;  and  its  wonderful  property  whilfl;  remaining  united  with 
antimony,  as  being  then  highly  poifonous,  and  yielding  true  arfenical  fumes,' 
yet  when  feparated  from  the  antimony  again  becoming  perfedlly  innocent. 
Hence  we  may  fufpeft  fomething  of  the  properties  of  the  alcaheft.  It  renders 
all  metals  dillillable  by  the  retort,  without  altering  their  gravities  ;  and  again 
reftores  them  almoft  without  any  alteration  of  their  properties  :  this  matter 
deferves  to  be  farther  inquired  into.  The  oil  here  affords  a  highly  expedi- 
tious cauftic  in  chirurgery,  when  carefully  ufed.  This  procefs  is  efteemed 
a  great  fecret.  Whilft  performed,  let  the  fumes  be  carefully  avoided  :  I 
knew  them  once  prove  mortal  to  a  very  excellent  and  eminent  perfon  •,  there- 
fore again,  let  them  be  carefully  avoided. 

PROCESS     CCXXIII. 

'The  mercurius  vitae  of  antimony ^  and  its  regulus, 

NTO  a  glafs  of  fair  water  let  fall  a  drop  of  the  reftified  oil  of  antimony 
of  the  preceding  procefs  •,  the  moment  it  falls  it  becomes  white,  turns 
jj  to  powder,  and  finks  to  the  bottom  of  the  \Qi^d.     Continue  to  drop  in 
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^  more,  till  a  fourth  part  of  the  oil  be  ufed  in  refpeft  to  the  water;  it  in- 

'  ftantly  finks  to  the  bottom,  in  form  of  an  exceeding  white  ponderous  pow-, 

'  der.     Stir  all  with  a  glafs  rod,  let  them  reft,  a  limpid  acid  liquor  will  float' 

■*  above,  which  is  gently  to  be  decanted ;  perfeftly  edulcorate  the  powder, 

'  by  wafhing  it  in  feveral  frefh  waters,  till  it  is  entirely  infipid  •,  dry  it  with 

'  a  gentle  fire,  and  thus  there  will  be  -obtained  a  white,  infipid,  ponderous 
' .  powder,  called  niercurhis  vitce. 

The  ufe. 

Hence  we  fee  the  acid  of  fea-falt  adheres  to  the  regulus  of  antimony  only 
whilft  it  remains  very  ftrong,  but  prefently  quits  it,  and  is  attradled  into  the 
water,  when  diluted  with  a  large  proportion  thereof.  This  powder,  being 
given  in  the  quantity  of  two  or  three  grains,  is  violently  emetic ;  whence 
fome,  on  account  of  its  tragical  effects,  have  called  it  jiiercurius  mortis.  If 
it  be  for  a  long  time  expofed  upon  glais  to  a  gentle  fire,  and  kept  conftantly 
ilirred,  it  lofes  of  its  violence,  becomes  lefs  active,  and  is  by  many  faid  to  be 
the  fecret  of  Riverias.  This  powder  contains  not  the  leaft  mercury,  but  is  a, 
pure  regulus  of  antimony.  I  took  eleven  ounces  of  tnercurius  vita,  which  I 
had  prepared  my  felf,  and  put  it  into  a  ftrong  large  crucible  in  a  blaft-heat ; 
the  powder  melted,  as  foon  as  the  crucible  was  thoroughly  ignited ;  then 
pouring  it  into  a  melting-cone  whilft  it  run  thin,  I  had  ten  ounces  of  regulus,, 
confifting  of  wonderful  denfe  ftiining  needles,  but  fomewhat  greyifti. 

PROCESS     CCXXIV, 

The  philofophical  fpirit  of  vitrioL 

•  "fT^ILTER  the  limpid  acid  liquor  of  the  preceding  procefs,  infpiftatci 
J  X^    it  to  a  half,  and  the  philofophical  fpirit  of  vitriol  is  obtained. 

The  uje. 
This  limpid  liquor  is  gratefully  acid,  has  the  tafte  of  fpirit  of  fea-falt,  and, 
]ike  that,  may  be  employed  perfeftly  with  the  fame  effe6t,  both  in  che- 
miftry  and  medicine.  It  is  no  way  emetic,  but  a  pure  fpirit  of  iea-falt,  that 
ftill  retains  its  nature  thro'  fo  many  operations  with  mercury-fublimate,  the 
butter  and.oil  of  antimony,  and  water,  even  without  being  fouled  therewith, 
but  ftill  remaining  a  wholfome  acid.  It  is  improperly  called  fpirit  of  vitriol, 
as  containing  nothing  thereof;  for  with  the  alcali  of  tartar  it  regenerates  fea- 
falt  again.  I  cannot  but  admire,  and  be  pleafed  with  fea-falt  in  chemiftry  ; 
and  being  defirous  to  know  the  nature  of  this  produftion,  I  diftilled  a  large 
quantity  thereof  in  a  tall  glafs  body,  and  found  nothing  left  at  the  bottom, 
the  liquor  coming  over  extremely  pure.  Therefore  the  water  thus  inft::ntly 
drew  out  the  fpirit  from  the  butter  of  antimony,  by  being  barely  poured 
thereon,  fo  as  to  leave  not  the  leaft  antimony  in  the  fpirit,  which  being  be- 
fore mixed  with  the  regulus,  rofe  in  the  form  of  butter  by  the  retort.  I  again 
diftilled  all  this  liquor  in  a  tall  glafs  body,  and  the  third  time  with  the  gentle 
heat  of  ^9..bout  a  hundred  degrees ;  when  there  arofe  a  pure  water,  without 

ianx 
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sny  manlfefl:  acidity  to.  the  tafle ;  and  continued  with  this  degree  of  lieat,  till 
nothliig  more  would  come  over.  I  urged- the  remainder  with  a  fomewhat 
flronger  fire,  till  a  tartifh  liquor  afcended.  I  kept  apart  all  that  could  be  . 
thus  raifed,  under  the  title  of  the  acid  phlegm  of  the  philofophical  fpirit  of 
vitriol,  which  is  of  good  fervice  where  gentle  acids  are  required.  I  diftilled 
the  remaining  liquor  in  a  glafs-body,  and  found  it  a  highly  acid,  fomewhat 
fmoaking,  but  exceeding  limpid  and  fat  Ipirit  of  fea-falt :  and  thus  I  learnt 
the  wonderful  nature  of  this  fait,  how  ealily  it  would  unite,  and  how  eafily; 
fcparate.. 

F  K  O  CESS    CCXX\?^. 

Helmont'j-  Jloiaers  of  antimony,- 

'AKE  a- pound  of  antimony,  diflblved  in  aqua  regia  according  to  the 
two  hundred  and  eighth  procefs  ;  put  it  into  a,  low  glafs  with  a  wide: 
'  mouch  ;  fct  it  for  a  confiderable  time  over  a  gentle  fire  -,  ftir  it  conftantly  = 
*'  with  a  glafs  rod,  till  the  matter  becomes  entirely  dry  ;  grind  it  in  a  glafs- 
*"  mortar  with  a  glafs  peftle  to  fine  powder  ;  add  an  equal  weight  of  dry  ■ 
*'  fal-ammoniac  in  proportion  to  the  calx  of  the'  antimony  ;  grind  them  to- 
"■  gether,  the  longer  the  better,^  that  they  may  be  thoroughly  mixed  ;  put 
"  the  matter  into  a  low  glafs-body  with  a  wide  mouth  ;  clap  on  a  capacious- 
'  and  clean  alembic-head  •,  lute  the  junflure  Vt^ith  a  mixture  of  linfeed-meab 

*  and  water;  let  the  body  in  a  fand-furnace  with  its  pipe  a  little  ftooping, 
*■  that  the  water  which  rifes  in  the  fublimation  may  eafily  fall  into  the  re- 
«■  ceiver  applied  ;  raife  the  fand  up  to  the  rim  of  the  alembic  ;  then  make  a 

*  gentle  fire,  and  increafe  it  by  degrees.  There  firft  comes  over  a  limpid 
'  acid  water,. which  is  all  made  to  rife  by  increafing  the  fire  a  little  •,  the  fire. 

*  being  raifed  again,  a  whitifh  matter  begins  to  appeal",  at  which  time  the 
*■  fire  is  to  be  kept  fo  ftrong,  that  the  hand  can  fcarce  endure  the  heat  of  the 
"  glafs-head,  in  which  almoll  all  the  known  kinds  of  colours  will  appear.  This 

*  fire  being  continued  eight  hours  affords  a  beautiful  fight,    as  if  the  head 

*  was  painted  of  various  colours.     Let  all  cool  gently  -,  take  out  the  body, 

*  and  wipe  both  that  and  the  head  clean  from  any  external  duft  or  foulnefs  ;; 
*'  take  off  the  head,  but  beware  of  the  firft  fume.     Nearly  the  whole  anti- 

*  mony  will  appear  raifed  with  the  fal-ammoniac  into  a  variegated  matter -, 
'^  take  it  out  quick,  and  put  it  into  a  hot  dry  glafs,  under  the  title  of //.?/- 
*'  monf?!  faline  flowers  of  antimony..    They  are  violently  emetic,  even  in  thes 

*  fmalleft  dofe.     There  jremains  fomething  at  the  bottom,  which  may  be 

*  fublimed  with  more  fal-ammoniac.     2.  Put  thefe  flowers  into  water,  the 

*  water  will  turn  milky  ;  mix  them  well  together,  then  let. them  reft  ;  a  faline 
*■  ammoniacal  liquor  will  float   above,  which  is  to  be  decanted  ;  wafh  the 

*  flowers  till  they  become  perfeftly  infipid-,  dry  them  by  a  gentle  fire,  and 
'  there  will  be  obtained  a  fubtile,  red,  highly  emetic  and  infipid  powder, 

*  called  Hehnonfs  dulcified  emetic  flowers  of  antimony.     The  feveral  waters 

*  being  infpiffated  reftore  the  fal-ammoniac,  fit  for  the  fame  ufe.' 
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"The  ufe. 
Here  we  have  an  example  of  the  method  wherein  Paracelfus  imagined, 
*  that  a  chemical  death  and  refurrecStion  opened  the  bodies  of  metals,  for  exert- 
ing their  power  upon  the  human  body.  Thus  what  is  fixed  becomes  volatile, 
and  all  kinds  of  pigments  are  made.  Here  the  black  powder  of  the  antimony- 
is  the  crow's  head,  the  white  calx  thereof  the  fwan's  neck,  and  all  the  beau- 
tiful colours' taken  together  are  the  peacock's  tail-,  and  every  one  of  them  Is 
emetic. 

,     PROCESS    CCXXVI. 

Helmont'i^AT^d^  diaphoretic  Jlowers  of  antimony. 

'  f  I  ^AKE  one  part  of  the  dulcified  flowers  of  the  preceding  procefs,  and, 
'  _L  three  parts  of  pure  dry  nitre  -,  grind  them  thoroughly  for  fome  time , 
'  in  a  glafs-mortar  ;  throw  a  little  of  this  heated  mixture  into  a  clean  cru- 
'  cible,  kept  ignited  in  the  fire  ;  it  will  thus  flame,  though  weakly.  After 
'  the  flafli  ceafes  throw  in  more ;  and  thus  continue  till  ail  the  matter  is  de- 
'  flagrated.  Let  all  cool ;  a  white  yellowifh  fubfl:ance  will  be  found  in  the 
'  crucible  ;  take  it  out  carefully,  grind  it,  wafli  it  with  water,  dry  it,  it  will 
'  thus  become  a  fine  white  powder  ;  put  it  into  a  china  vefl'el,  burn  alcohol 
^  upon  it,  and  keep  ftirring  the  powder  with  a  tobacco-pipe,  fo  long  as  the 

*  alcohol  flames  ;    and  this  ceafing,  the  powder  is  Helmont's  diaphoretic  ;  [ 

*  thirty-fix  grains  whereof  are  faid  to  cure  all  intermitting  and  continued 

*  fevers  by  fwear, 

'The  ufe. 

Here  again  we  have  an  example  of  fixing  a  volatile  matter  for  chemical 
ufes.  This  diaphoretic  is  highly  exalted  by  its  author.  I  have  otten  made 
and  ufed  it,  but  could  never  find  it  had  fuch  excellent  virtues  as  he  relates 
of  it  in  his  Aurora  MedidHie^  wj-ittefi  in  Dutch ;  whence  I  believe  he  Wcjs  alio 
Jbmcwhat  too  profufe  in  praifing  his  otljer  remedies. 

PROCESS     CCXXVII, 

l^tXmow'i  s purging  diaceltateflbn, yro;!»  the  Jixed Jlowers  of  antimony, 

*  I.  '  I  *  A  KE  eighteen  grains  of  the  fixed  diaphoretic  antimony  of  the 
'  X  preceding  procefs,  fixteen  grains  of  the  rofin  of  fcammony,  and 
'  feven  grains  of  cream  of  tartar  -,  rnake  them  into  a  fine  powder.  2.  Or 
'  take  nine  grains  of  fixed  diaphoretic  antimony,  nine  grains  of  rofin  of  fcam- 
'  mony,  and  three  grains  of  cream  of  tartar  •,  make  them  into  a  fine  powder. 
'  This  is  the  defcription  of  Helmont's  purging  powder,  called  diaceltateffon  by 
'  Paracelfus.  The  former  is  the  largeft  dofe  for  a  grown  perfon,  and  the 
'  latter  the  leafl:.  They  are  to  be  taken  without  any  acid  :  if  they  operate 
''  too  violently,  the  operation  may  be  fl:opped  by  taking  any  acid.     This 

'  powdej; 
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'  powder  being  given  in  intermittents,  fo  as  to  finifh  its  operation  immedi- 
'  ately  before  the  fit,  is  faid  by  its  author  conftantly  to  cure  quartans,  before 
*  the  fourth  dofe,  and  all  intermittent  and  continued  fevers  (e). 

The  ufe. 

We  have  here  another  example  of  a  chemical  fecret,  of  which  Helmont 
fays  that  it  radically  cures  the  gout  and  fevers  ;  that  it  heals  ulcers  of  the 
larynx^  afophagus,  and  bladder  ;  that  it  purges  the  body,  when  imperfedlly 
healthy,  and  not  otherwife.  He  adds,  in  the  Latin  edition  {b),  that  the  dofe 
is  eight  grains  ;  whence  it  appears,  that  the  Dutch  account  is  different  from 
the  Latin.  I  always  fufpeft  that  this  great  man  carried  the  power  of  his 
fecrets,  by  the  fubtlety  of  reafoning,  beyond  what  is  warranted  by  experience. 
I  have  often  prepared  thefe  powders  with  my  own  hand,  and  given  them ; 
but  never  could  obferve  any  fuperlative,  tho'  always  good  effefts. 

And  here  I  finifh  the  fet  of  procefles  propofed.  I  have  kept  to  the  defign 
of  exhibiting  thofe  which  were  fufficient  for  underftanding  the  reft :  I  will 
now  add  an  Appendix  concerning  certain  operations  in  Phyfics  and  Medi- 
cine ;  and  thefe  operations  may  be  underftood  from  the  preceding  proceiles, 
by  a  fliort  recapitulation. 

APPENDIX. 

Chemical  Solution. 

I.  SOLUTION  is  performed  with  water ;  by  diluting,  infufing,  boiling, 
l3  diftilling,  mixing,  fermenting,  putrefying,  and  feparating. 

2.  With  oil ;  by  diluting,  infufing,  boiling,  diftilling,  mixing,  ieparating ; 
but  not  by  fermenting,  or  putrefying. 

3.  With  fire;  by  calcining,  roafting,  burning,  melting,  fubliming,  mix- 
ing, feparating,  and  promoting  other  operations. 

4.  With  the  affiftance  of  the  air  ;  by  fermenting,  putrefying,  agitating, 
exciting,  and  adding  other  parts  capable  of  difix)]ving. 

5.  With  fermented  fpirits  -,  by  diluting,  infufing,  boiling,  diftilling,  mix- 
ing, and  making  oils  thinner. 

6.  With  alcaline  falts  ;  by  calcining,  torrefying,  burning,  melting,  mix- 
ing, and  feparating,  according  to  the  various  force  of  a  dry  fire  employed. 

7.  With  volatile  alcaline  falts  ;  by  fubliming  in  the  dry  way ;  and  by 
diluting,  digefting,  and  diftilling  in  the  moift  one. 

8.  With  fixed  alcaline  falts,  aflifted  and  moved  by  v/ater  and  fire;  by  di- 
gefting, boiling,  diluting,  feparating,  and  mixing. 

9.  With  fixed  acid  falts  ;  as  thofe  of  alum,  fulphur,  and  vitriol,  either 
feparately  in  a  liquid  form,  or  in  their  calxes,  by  diluting,  boiling,  diftilling, 
digefting ;  or  in  a  dry  form,  by  calcining,  roafting,  burning,  or  diftilling. 

(a)  See  Helm.  Aurora  Medkin.  Belgke  edit.  pag.  187,  i88,  288.  {b)  Pag.  775,  776. 
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10.  With  volatile  acid  falts ;  by  diluting,  digefting,  diftilling,  and  infi- 
nuating. 

11.  With  compound  falts  and  foaps  -,  by  calcining,  fubliming,  diftilling, 
and  digefting,  either  in  a  dry  or  liquid  form. 

12.  With  metals,  by  fufion  and  amalgamation. 

Chemical  Coagulation. 

I. /""^OAGUL  ATION  is  performed  with  water  ;  by  congealing,  cry- 
V^  ftallizing,  and  precipitating,  as  in  the  merairius  vit£. 
1.  With  oil,  which  by  the  force  of  fire  unites  to  itfelf  fulphur,  falts,  and 

metals. 

3.  With  alcohol  -,  upon  the  volatile  fpirit  of  fal-ammoniac,  the  white  of 
eggs,  the  ferum  of  the  blood,  and  oil  of  vitriol. 

4.  With  alcali  and  acid,  growing  folid  together ;  as  particularly  in  the 
tartar  of  vitriol. 

5.  With  fixed  alcali  -,  as  in  milk. 

6.  With  acid  falts  j  as  in  milk,  ferum,  and  white  of  eggs. 

Chemical  Precipitation. 

THIS  adlion  is  a  manifeft  feparation  of  a  body  diflblved,  and  made 
to  depart  from  its  folvent  upon  the  mixture  of  fome  new  thing. 
The  operation  is  of  great  ufe,  and  deferves  to  be  carefully  confidered,  and 
has  been  frequently  obferved  in  the  procefles. 

1.  It  is  performed  by  water  poured  to  oils  diflblved  in  alcohol,  where 
the  liquor  turns  milky. 

2.  With  water  poured  to  folid  refinous  bodies  in  alcohol,  where  alfo  the 
liquor  turns  milky. 

3.  With  water  in  the  diftillation  of  oily  fpirits,  if  at  the  end  any  water 
run  after  the  fpirit  is  drawn  ofi^. 

4.  With  acids  by  acids ;  thus  filver  and  mercury  are  precipitated  out  of 
fpirit  of  nitre  by  fpirit  of  fait. 

5.  With  metals  by  metals  and  other  bodies.  Thus,  for  example,  dilute 
an  ounce  of  filver,  diflblved  in  fpirit  of  nitre,  with  twelve  times  the  quantity 
of  rain-water ;  put  poliflied  plates  of  copper  into  the  liquor,  the  filver  will 
be  prefently  precipitated,  and  the  copper  diflblved.  Put  this  folution  of 
copper  into  another  glafs,  and  add  to  it  polifhed  plates  of  iron  ;  the  copper 
will  prefently  be  precipitated,  and  the  iron  appears  cafed  over  with  copper  ; 
the  copper  falls  to  the  bottom,  and  the  iron  diflblves.  Pour  the  folution  of 
iron  into  a  frefli  glafs,  and  drop  into  it  oil  of  tartar  per  deliquium  -,  the  dif- 
folved  iron  immediately  falls  to  the  bottom,  the  alcali  unites  with  the  acid, 
and  regenerates  true  nitre,  after  fo  many  changes.  And  thus  the  foul  travels 
from  one  body  into  another  almoft  unaltered  -,  tho'  it  is  more  attrafted  by 
one  than  by  another,  till  at  length  it  refts  in  that  which  in  this  refpe<5t  is  the 
ftrongeft,  and  is  only  thence  expelled,  as  when  oil  of  vitriol  is  poured  upon 
nitre  thus  regenerated.  And  upon  thefe  two  principles  precipitation  de- 
pends. 
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pends,  which  is  the  true,  and  often  abftrufe  caufe  of  numberlefs  operations, 
both  in  art  and  nature.  Take  a  grain  of  white  or  red  mercury-precipitate, 
rub  it  upon  the  furface  of  a  polifhed  and  heated  copper-plate,  which  will 
thus  immediately  fhine  like  filver  ;  for  the  copper  attracts  the  acid  of  the 
nitre  from  the  calx  of  mercury,  and  thus  prefently  makes  an  amalgam  upon 
the  furface  of  the  copper,  and  then  acquires  a  filver  colour. 

6.  Alkalies  often  precipitate  things  difTolved  by  acids.  This  happens  fre- 
quently, but  not  always,  nor  in  perfeftion.  Akali  precipitates  copper  dif- 
folved  by  an  acid  ;  but  the  copper  is  afterwards  difTolved  by  a  fait  made  of 
the  two.  ' 

7.  Acids  generally  precipitate  things  difTolved  by  alcalies ;  but  in  this  cafe 
alfo  there  are  fome  exceptions. 

8.  Sharp  falts  without  being  changed,  and  lying  perfeftly  concealed,  have 
ftrange  and  unexpefted  efFefts,  by  means  of  precipitation.  If  an  ounce  of 
luna  ccrnea,  which  is  perfedily  fcentlefs,  infipid,  and  ina£live,  and  affords  no 
fign  of  acrimony  in  the  fire,  be  ground  or  united,  by  a  flrong  heat,  in  a  glafs- 
retort,  with  half  an  ounce  of  inodorous  and  perfeftly  infipid  regulus  of  anti- 
mony, there  inftantly  arifes  an  exceeding  ftrong  poifon,  or  an  extremely  cor- 
rofive  butter  of  antimony,  the  exhalation  whereof  proves  mortal.  Whence 
we  fee  how  dangerous  the  art  of  mixing  is,  and  what  caution  fhould  be  ufed 
in  the  compounding  of  bodies. 

Xlhemical  Effervefcence. 

I.     \    SUDDEN  agitation  arifing  upon  the  bare  mixture  of  two  bodies, 
y~\.  which  lay  at  refl  afunder,  is  called  effervefcence.     This  arifes  va- 
rious ways ;  we  fliall  here  mention  a  few,  which  may  ferve  to  illuftrate 
the  refl. 

2.  The  principal  bodies  in  which  effervefcence  happens,  are,  (i.)  Native 
vegetable  acids,  as  moft  juices  of  trees,  fhrubs,  and  plants  that  run  in  the 
fpring ;  moft  juices  of  unripe  fummer-fruits ;  particular  juices  remaining 
acid  when  ripe,  as  of  oranges,  citrons,  lemmons,  tamarinds,  forrel,  wood- 
forrel,  and  crabs ;  fermented  acid  vegetables,  the  meals  when  they  turn 
four,  Rhenijh  and  Mofelk  wine  and  tartar  ;  vegetables  twice  fermented,  na- 
tive and  difiilled  vinegars ;  the  acids  of  animals  from  tartifh  or  acid  vegetable 
aliment,  as  in  the  chyle,  four  milk,  whey,  butter-milk,  and  the  whey  there- 
of; the  native  acids  of  fofTils,  as  the  acid  of  fulphur,  alum,  or  vitriol  ;  or 
thefe  acids  as  they  lye  concealed  in  fulphur  or  vitriol-ftones,  or  as  thence 
extrafled  by  a  violent  fire,  or  a  flronger  acid,  as  in  the  fpirit  of  nitre,  fait, 
alum,  vitriol,  and  fulphur. 

3.  True  fixed  alcalies  made  of  any  vegetable  matter  by  burning ;  the  more 

volatile  alcalies,  whether  fpontaneous,  as  in  garlic,  onions,  fcurvy-grafs,  muf-  , 

tard,  ^c.  produced  by  putrefadtion  from  animal  or  vegetable  fubjedis,  or 
procured  from  the  fame  by  diftillation  and  burning. 

4.  Certain  bodies  improperly  called  alcalies,  only  on  account  of  agreeing 
therewith  in  fermenting  with  acids  •,  thefe  are  almoft  all  the  boles,  bones, 

X  X  2  chalk. 
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chalk,  clays,  coral,  crabs-eyes,  earths,  horns,   hoofs,  nails,  pearl,  fhells, 
itones,  and  teeth. 

5.  The  feven  metals. 

6.  The  femi-metals,  antimony,  bifmuth,  lapis  calaminaris,  lapis  hamatites, 
lime,  i^c. 

7.  Hence  we  have  four  general  rules,  viz.  (i.)  The  bodies  of  the  firfb 
clafs  aJmoft  conftantly  make  an  effervefcence  with  thofe  ot  the  fecond  and 
third,  either  fooner  or  later,  more  or  lefs,  or  as  they  are  weak  or  ftrong. 
The  efi~ervefcence  continues  till  the  point  of  faturation  is  gained,  then  ceafes, 
and  the  acrimony,  after  a  full  faturation,  is  generally  foftened.  (2.)  The 
bodies  of  the  firil  clafs  make  an  efFervefcence  with  thofe  of  the  fourth,  the' 
only  fome  with  others,  and  not  univerfally,  fome  ftronger  and  fome  weaker  ; 
and  at  the  end  of  the  faturation  vitriols  are  ufually  produced.  (3.)  The  bo- 
dies of  the  firft  clafs  aft  in  the  fame  manner  with  thofe  of  the  fifth.  (4.)  The 
bodies  of  the  fecond,  third,  fourth,  and  fifth  clafTes,  being  mixed  together, 
are  fcarce  found  to  make  any  efi^ervefcence.  Hence  acids  have  this  effedt 
in  particular  along  with  the  reft ;  tho'  here  alfo  it  is  limited.  The  befl  fpirit 
of  vinegar  poured  upon  oil  of  tartar  per  deliquium  makes  no  effervefcence  at 
firft,  but  does  afterwards,  and  weakens  the  alcali. 

8.  Pure  volatile  alcaH,  well  freed  from  its  oil,  makes  an  effervefcence  with 
pure  diftilled  vinegar  :  but  much  more  cold  than  heat  here  arifes  ;  whereas 
other  effervefcences  ufually  produce  various  degrees  of  heat,  up  to  that  even 
of  aftual  flame.  This  extraordinary  experiment  Ihews,  that  apparent  motion 
may  be  increafed,  and  attended  with  cold  *.  Other  efFervefcencies  are  al- 
moft  ever  attended  with  heat  -f. 

9.  There  are  fome  moift  and  cold  bodies  which  produce  fire  upon  the 
inftant  of  mixture.  Put  a  drachm  of  recent  diftilled  oil  of  cloves  into  a 
dry  and  hot  urinal,  fet  it  under  a  chimney,  and  pour  to  it  all  at  once  two- 
drachms  of  Glauber''^  ftrong  fpirit  of  nitre,  upon  the  contaft  there  inftantly 
arifes  a  terrible  efl:ervefcence,  with  thick  fumes,  poflieffing  the  whole  ca- 
vity of  the  glafs,  a  true  and  very  red  flame  appearing  in  the  middle  :  and, 
when  the  efFervefcence  is  over,  an  extremely  light  and  fpongy  matter  is 
found  left  behind  ||.  In  this  cafe  a  very  powerful  acid,  efpecially  that  of  ni- 
tre, and  a  very  rich  oil  concur,  and  not  an  alcah  and  acid.  Mr.  Homberg 
has  explained  the  other  efFervefcencies,  fome  of  them  burning,  and  fome 
almoft  burning  %. 

10.  There  alfo  arifes  a  fpontaneous  efFervefcence  betwixt  two  hard  and- 
cold  bodies,  viz.  Iron  and  fulphur  ground  together,  and  brought  with  water 
into  a  pafte,  which  will  take  fire,  and  even  flame. 

*  See  the  chapter  of  Fire,  and  Philof.  Tranfafl.  Lo^th.  Abridgm.  Vol.  III.  p,  354,  356. 

-|-  See  the  chapt.  of  Fire,  p.  365 379. 

II  See  Philof.  Tranfaft.  Loiuth.  Abridgm.  Vol.  III.  353 365,  and  Hoffman.  Differt.  Phyf. 

Chym.  p.  38 45,  and  126. 

%  See  Memoir,  de  I'Acad.  Roy,  ann.  1701.  p.  84, 95.  &  ann.  1708.  p.  2. 
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A  port  recapitulation  of  the  doStrine  of  Acid  and  Alcali.  • 

L  C  A  L I  is  either  a  fixed  or  volatile  fait.  It  is  known,  (i.)  From  its 
origin,  by  the  means  of  fire,  putrefadion,  or  mixture.  (2.)  From 
its  matter,  whether  vegetable,  animal,  or  foffil.  (3.)  By  its  effeft,  or  making 
efl'ervefcence  with  acid,  precipitating,  uniting  with  oil,  efpecially  a  folution 
of  fulphur  ;  by  changing  the  colour  of  the  fun-flower,  roles,  or  violets  to 
green  ;  whereas  thefe  change  red  with  acids  ;  by  its  tafte,  and  by  the  burn- 
ing pain  it  gives. 

A  C  I D  is  a  fixed,  or  volatile  fait,  and  known,  (i.)  from  its  origin,  whether 
native,  by  fermentation,  or  by  fire.  (2.)  From  its  matter,  whether  vegetable 
or  mineral.  (3.)'  From  its  efte6l,  or  efi'ervefcence  with  alcalies,  earthy  bo- 
dies, (hells,  corals,  (^c.  by  precipitating,  turning  neutral  with  alcaline  and 
terreftrial  bodies  -,  by  diflblving,  efpecially  the  mercurial  part  of  metals  ; 
changing  the  colour  of  fun-flower,  rofes,  and  violets  to  red  ;  by  its  tafle  and 
odour,  and  the  gnawing,  darting  pain  it  occafions. 

This  doftrine  can  fcarce  deceive  much,  but  fliould  not  be  rafhly  extended. 
It  is  erroneous  to  infer  the  exiftence  of  alcali  or  acid  by  any  one  phyfical 
character,  which  is  common  to  other  things,  and  even  to  thofe  where  any 
alcali  is  prefent.  For  example  ;  it  is  a  faife  conclufion,  that  becaufe  alcali 
makes  an  effervefcence  with  fpirit  of  nitre,  but  filver  makes  an  effervefcence 
with  nitre,  therefore  alcali  and  filver  are  the  fame  thing.  And  yet  we  every 
where  find  great  men  committing  this  childifh  error  ;  fo  that  they  give 
every  thing  the  name  of  an  alcali,  which  makes  an  effervefcence  with  any 
acid.  This  is  a  grofs  abfurdity.  Gold  makes  an  effervefcence  with  the  acid 
fpirit  called  aqua  regia;  therefore,  they  fay,  gold  Is  an  alcali :  but  it  makes  no 
eff^ervefcence  v/ith  the  acid  fpirit  of  nitre,  and  therefore  it  is  no  alcali.  But 
thefe  errors  are  infinite.  It  is'  a  ftrange  empty  notion,  to  introduce  acid  and 
alcali  for  explaining  the  nature  of  all  things ;  and  yet  we  have  feen  the  time 
when  this  doctrine  has  been  triumphant,  and  thought  the  glory  of  the  ao-e. 
Let  Mr.  Boyle  and  Dodlor  Bahn  be  confulted  upon  this  fubjeft, 

"The  produSlion,  deJlrii5iion,  a7id  cBaJtge  of  Tajies  and  Odours. 

'  E  have  feen  thefe  changes  from  our  firft  procefs  to  the  laft ;  and  there 
.    .      is  fcarce  any  one  wherein  lomething  of  this  has  not  appeared.     See 
Mr.  Boyle  in  his  treatife  of  the  produftion  of  fenfible  qualities. 

The  produSlion,  deJlriiSfion,  and  chaiige  of  Colours. 

X.  A  Ntimony,  of  itfelf,  is  black  when  ground  ;  of  a  greenifh  yellow 
Jr\.  when  calcined  with  aqua  regia  \  white,  red,  yellow,  greenifh,  and 
black,  when  fublimed  with  fal-ammoniac  •,  of  an  uniform  red,  when  freed 
from  its  fait  with  water,  but  white  when  fixed  with  thrice  its  weight  of  nitre. 
Thus  we  have  almoft  all  colours  in  one  folid  body.  Quickfilver  difl!blved, 
by  aqua  fortis,  and  diftilled  in  a  glafs-retort,  affords  in  different  parts  of  the 
glafs  different  colours. 
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2.  To  produce  a  black  colour,  by  pouring  a  pellucid  liquor  into  a  clean 
o-lafs.  This  is  done  by  rinfing  a  clean  hot  glafs  in  a  ftrong  iblution  of  the 
vitriol  of  iron,  then  pouring  therein  a  warm  infufion  of  bruifed  white  galls 
in  fair  water,  made  lb  weak,  as  fcarce  to  afford  any  colour.  Thus  a  black 
mixture  is  infbantly  made.  Inftead  of  galls  may  be  ufed  red  rofes,  porrie- 
granate-bark,  tea-leaves,  fage,  or  oak-leaves,  for  the  fame  purpofes. 

3.  By  the  addition  of  a  little  white  powder  to  turn  a  pellucid  liquor  black. 
Put  a  hot  weak  pellucid  infufion  of  galls  into  a  glafs,  throw  into  it  a  grain 
of  the  vitriol  of  iron  calcined  to  whitenefs,  and  heated.  This,  where  it  falls, 
makes  a  black -cloud,  that,  in  a  pleafing  manner,  diffufes  itfelf  thro'  the  tranf- 
parent  liquor,  and  gradually  turns  it  black  all  around. 

'   4.  The  fame  is  done  by  the  addition  of  a  little  yellow  powder,  by  ufing  as 
much  vitriol  calcined  to  a  yellow  colour,  or  elfe  the  yellow  ens  vene7'is. 

5.  The  like  may  be  done  with  a  little  red  powder,  by  ufing  the  colcothar 
of  vitriol  calcined  to  rednefs,  or  the  red  ens  veneris. 

6.  To  do  the  fame  by  the  addition  of  a  pellucid  drop  :  let  fall  a  drop  of 
the  aqueous  folution  ot  the  vitriol  of  iron  into  the  hot  folution  of  galls. 

7.  To  do  the  fame  with  a  drop  of  gold-coloured  liquor  r  ufe  the  golden 
tinflure  made  with  the  red  calx  of  the  vitriol  of  iron,  with  the  dulcified  fpirit 
of  fait.  In  all  thefe  experiments,  whilft  the  liquor  changes  from  limpid  to 
deep  black,  there  arifes  almoft  innumerable  ftiades,  or  intermediate  colours, 
which  at  length  all  terminate  in  black.  '  . 

8.  The  black  colour,  produced  in  all  the  fix  preceding  cafes,  may  be 
brought  back  to  pellucid  again,  by  pouring  the  black  liquors  hot  into  a  glafs 
rinfed  with  the  pure  oil  of  vitriol,  which  attra6ts  the  iron  :  but  the  black 
liquor  made  with  the  ens  veneris  remains  fomewhat  reddifli ;  and  fo  does  that 
with  the  calx  of  iron,  whilfl;  they  tend  to  tranfparency. 

9.  To  make  thefe  tranfparent  liquors  black  again,  pour  as  much  hot  oil  of 
tartar  per  deliquium  thereto,  as  may  faturate  the  acid  which  had  attradted  the 
metallic  matter :  this  happens  with  an  effervefcence,  which  in  the  mean  time 
reduces,  deftroys,  and  regenerates  viciffitudes  of  colours.  This  is  beft  per- 
ceived by  letting  the  alcaline  liquor  fall  in  at  feveral  times,  but  quick. 

10.  Again  ;  if  a  fufficient  quantity  of  acid  be  added  to  the  black  liquor 
thus  regenerated,  fo  as  to  abolifh  the  alcali,  the  whole  becomes  pellucid 
again :  and  thus  the  blacknefs  may  be  reciprocally  deftroyed  and  regenerated. 
Hence  appears  the  incredible  power  of  a  metal  to  produce  blacknefs ;  and 
how  little  matter  is  required  to  the  produftion  of  colours.  And  hence,  by 
a  careful  eye,  may  be  obferved  numerous  intermediate  colours  betwixt  lim- 
pid and  deep  black. 

11.  To  generate  a  colour  by  pouring  a  limpid  liquor  into  a  clean  glafs. 
Take  a  ftrong  folution  of  quickfilver  made  with  fpirit  of  nitre,  dilute  it  with 
water,  pour  it  into  a  hot  glafs  rinfed  with  ftrong  fpirit  of  fea-falt.  A  very 
dilute  folution  of  filver  made  in  fpirit  of  nitre,  poured  into  a  like  glafs, 
and  the  oil  of  antimony  poured  into  a  glafs  rinfed  in  hot  water,  does  tlie 
fame. 


12.  To 


The  PraBice  ^Chemistry.  343 

12.  To  produce  an  orange-colour,  by  pouring  a  pellucid  liquor  into  a 
clean  glafs.  Pour  hot  water  upon  new-made  crocus  metallorum,  and  put  it 
into  a  clean  glafs  rinfed  with  an  acid. 

13.  To  make  a  gold-colour  by  pouring  a  limpid  liquor  to  a  grey  powder : 
Pour  hot  alcohol  to  fulphur  melted  with  fixed  alcali,  then  ground  and  made 
hot. 

14.  To  change  the  preceding  gold-coloured  liquor  into  a  milky  one,  by 
pouring  it  into  a  clean  glafs.  This  is  done  by  putting  the  preceding  tindiure 
into  a  glafs  rinfed  with  oil  of  vitriol. 

15.  To  turn  an  almofl  limpid  liquor  blue.  Pour  fpirit  of  fal-ammoniac 
to  a  folution  of  verdigreafe  in  vinegar,  and  dilute  it  with  water  till  it  be 
almofl  limpid. 

1 6.  To  turn  a  blue  liquor  pellucid  :  Add  acid  to  the  preceding  mixture, 
till  the  acid  predominates. 

17.  To  turn  a  very  green  liquor  of  a  beautiful  violet-colour.  To  a  high 
green  folution  of  copper  in  vinegar,  drop  fpirit  of  fal-ammoniac,  till  the 
alcali  predominates. 

18.  To  turn  a  blue  into  a  beautiful  green.  To  a  rich  folution  of  copper 
in  fjpirit  of  fal-ammoniac,  add  vinegar,  or  any  other  acid,  till  the  acid  pre- 
dominates. 

19.  To  produce  numerous  blues,  and  greens  betwixt  a  deep  blue  and  a 
deep  green.  Put  a  flrong  and  hot  folution  of  copper  in  fal-ammoniac,  into 
a  clean  cylindrical  glafs ;  add  thereto,  flowly,  fpirit  of  nitre  by  a  drop  at  a 
time ;  and  a  different  colour  between  the  two  degrees  afTigned  will  appear 
upon  the  addition  of  each  drop. 

20.  But  for  this  fubjeft  of  colours,  Mr.  Boyle  has  beautifully  profecuted 
it  by  experiments  in  his  book  of  Colours.  It  is  enough  for  me  to  have  pro- 
duced a  few  examples  :  and  here  I  conclude  the  whole,  and  wifh  it  may 
redound  to  the  fervice  of  mankind. 
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APPENDIX. 


Advertifement. 

THE  author  having  chiejly  confined  his  fett  of  procejfes  to  the  fervice 
of  medicine ;  fiude?its  are  hejice  too  apt  to  imagi^ie  themfehes  pojfefsd 
of  the  elements  of  chemiflry  at  large.  In  order  to  fet  this  matter 
right,  and  at  the  Jame  time  do  jujlice  to  the  art,  it  has  been  thought 
proper  to  add  the  two  following  ejhys,  by  way  of  appendix,  to  foew 
the  general  nature,  or  great  extent  of  chemiftry. 


E  S  S  A  Y     I. 

An  ESSAY,  for  the  farther  Advancement   of 
Chemistry. 

INTRODUCTION. 

I.     A      Confideration  of  chemiftry,  in  its  proper  extent  and  neceflary  rek-  Chemifiy  not 
/~\    tions,  may  perhaps  fliew  it  to  be  of  that  ufe  in  life,  as  to  deferve  '^  ^^  '^'fi^- 
a  particular  regard.  gardeJ. 

2.  Chemiftry  may  be  conceived  as  the  bufinefs  of  changing  the  internal  General  defi. 
ftroftures,  or  fenfible  qualities,  of  all  the  bodies  produced  by  nature,  by  art,  »'>"»• 

or  by  accident,  in  this  globe  of  ours  ;  with  a  view  to  fearch  into  their  fecret 
relations,  fo  as  to  find  out  fome  new  properties  or  ufes  thereof,  and  thence 
increafe  our  knowledge  of  thefe  bodies,  or  render  them,  one  way  or  other, 
more  ferviceable  in  life. 

3.  If  this  defcription  be  juft,  it  will  follow,  that  whoever  would  under- 
ftand  the  import  and  bufinefs  of  chemiftry,  muft  view  and  confider  it  in  a 
ftate  of  aftion  and  manual  operation ;  or,  as  it  praftically  contributes  to 
enlarge  the  underftanding,  fupply  the  neceffities,  and  afford  the  conveni- 
ences of  life  :  which  is  the  light  wherein  the  Lord  Verulam,  and  Mr.  Boyle 
have  juftly  placed  it. 

4.  To  give  a  fair  and  full  reprefentation  of  chemiftry,  in  fo  extenfive  a 
view,  muft  be  the  work  of  ages  :  and  before  any  ftep  can  be  taken  in  it  to 
fatisfaftion,  the  fubjeft  requires  a  divifion  into  feveral  branches ;  each  whereof 
being  gone  over  a-part,  may  give  fome  general  notion  of  the  whole. 

5.  The  moft  ufeful  divifion  feems  aptly  to  fall  under  the  comprehenfive  /nd  general 
heads,  or  titles,  of  philofophical,  technical,    commercial,  and  oeconomical  «'''^'>'' ?/"''^« 
chemiftry.  "'*• 
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S  E  C  T.     I. 

Of  Philofophical  Chemistry. 

I.  |_jHilofophical  chemiftry  is  that  particular  part,  which,  contented  with 
J^  things  entertaining,  fatisfaftory,  and  inftruftive  to  the  mind,  does 
not  direftly  and  folHcitoufly  endeavour  after  fuch  as  are  immediately  ufeful, 
or  advantageous. 

2.  In  this  view,  philofophical  chemiftry  will  confift  of  three  parts,  viz, 
invention,  rationale,  and  experiment :  whence  it  might  be  defin'd,  the  par- 
ticular exercife  of  the  inventive  and  rational  faculties  of  the  mind  upon 
chemical  fubjefts,  operations,  and  effedts,  leading  up  to  experiments  and 
back  again  -,  ib  as  to  draw  conclufions,  explain  phfenomena,  ftart  problems, 
and  attempt  their  folution,  in  this  circle  fucceffively. 

3.  Philofophical  chemiftry,  therefore,  is  the  fource  and  foul  of  the  whole 
art  5  as  by  inventing,  reafoning,  comparing,  and  adjufting  of  things,  dired:- 
ing  experiments,  and  concluding  from  the  rcfult,  it  forms  new  doftrines, 
and  makes  new  difcoveries,  for  itfelf,  and  all  the  other  branches,  to  improve 
and  apply. 

4.  In  the  way  of  invention,  this  part  of  chemiftry  is  more  particularly 
applicable  •,  (i.)  To  the  irnitation  of  natural  and  artificial  things.  (2.)  To 
the  produdion  of  new  artificial  bodies.  (3.)  To  the  ftarting  of  new  arts  and 
trades.  And,  (4.)  To  the  fupplying  of  defiderata,  or  defefts  in  the  old 
ones. 

5.  (i.)  Since  natural  bodies  may  be  fo  refolved,  or  taken  to  pieces,  as,  in. 
many  cafes,  to  difcover  their  conftituent  parts,  or  ingredients  •,  philofophical 
chemiftry  hence  forms  rules  for  imitating  various  produftions  of  nature  : 
which,  in  fome  particulars,  is  done  to  great  exadnefs  •,  as  in  the  making 
of  cinnabar,  vitriol,  i^c.  where  the  refolution  has  been  found  eafy ;  in 
others  lefs  exadly,  where,  by  the  common  methods,  the  refolution  has 
hitherto  proved  more  difficult ;  as  in  the  bufmefs  of  artificial  gems  and 
metals.  (2.)  The  like  alfo  is  to  be  underftood  of  artificial  bodies,  made  in 
one  country,  and  imitated  in  another  •,  whence  the  imitation  of  Fenice-ghk 
in  England,  the  imitation  of  porcellane,  the  Japan-yzrm(h,  various  refine- 
ments of  foreign  drugs,  fugar,  &c.  in  Europe  -,  all  which,  where  not  cafual, 
are  of  pure  chemical  extraftion  :  and  the  proper  enquiries  into  things  of  this 
kind,  fall  under  the  inventive  part  of  philofophical  chemiftry. 

6.  (3.)  New  artificial  bodies  are  chemically  producible  ah  origine,  either 
in  the  way  of  feparation  or  combination.  In  the  way  of  fcparation,  che- 
miftry has  invented  and  produced  fermented  potable  liquors,  inflammable 
fpirits,  falts,  fugar,  pot-afti,  thofe  vulgarly  call'd  chemical  preparations,  as 
oils,  extracts,  fpirits,  G?c.  various  pigments,  and  all  the  pure  and  unmix'd 
metals  :  and  in  the  way  of  combination,  it  has  produced  foap,  glafs,  vitriol, 
gun-pov/der,  all  the  mix'd  or  artificial  metals,  ^c. 
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7.  (4.)  Arts  and  trades  are  the  genuine  fruits  or  confequences  of  the  pre- ^-'^^  A'''^''^ 
ceding  difcoveries  :  in  which  view  inventive  chemiftry  is  the  purveyor  to  all  "/'p'^J'^ 
the  other  branches ;  and  has  thus  ftruck  out  a  very  large  number  of  hints, 

which  are  frequently  form'd  into  trades.  Thus  the  invention  oi  aqua  for tis, 
for  example,  has  given  rife  to  the  fcarlet-dye,  the  bufinefs  of  etching,  the 
art  of  refining,  i^c. 

8.  (5.)  And  as  inventive  chemiftry  thus  ftrikes  out  new  arts  and  trades,  'tis  And Jufflying 
no  lefs  capable  of  difcovering  means  to  promote  them,  or  fupply  the  defedis  '''''"'■  '^^fi'^'^'''^- 
which  may  appear  in  their  firft  eftablifliment,  or  retard  their  farther  advance- 
ment.    Inftances  of  this  kind  are  every  where  to  be  met  with  ;  particularly  in 

the  arts  of  fugar-baking,  foap-boiling,  brewing,  diftilling,  l£c.  wherein  many 
fliorter  and  better  methods  of  working  have  hence  been  feverally  difcover'd. 

9.  In  the  way  of  rationale,  philofophical  chemiftry  is  particularly  applica-  Applicable  in 
ble ;  (i.)  To  the  accounting  for  natural  and  artificial  phenomena,  and '^'^^ .™7  "-^ 
effefts.     (2.)  To  the  explanation  of  the  general  and  particular  properties, 

or  forms  and  qualities,  of  bodies.  (3.)  To  the  difcovery  of  the  chemiftry 
of  nature.  (4.)  To  the  confideration  of  natural  and  artificial  tranfmutations. 
And  (5.)  To  the  giving  a  rational  theory  of  medical  matters. 

10.  (I.)  Philofophical  chemiftry  accounts  for  many  natural  and  2.v\\.?ic\z\To  the  fil-vivg 
phaenomena  and  effefts  •,  as  it  is  often  in  the  power  of  this  art  to  imitate  the  <'/  ""t"''"/ , 
lame  :  and  thence,  reafoning  by  juft  analogy,  it  may  be  allow'd  to  give  fair  ^|^„^^J"^^[" 
and  fatisfaftory  folutions.     After  this  manner  it  endeavours  to  account  for 
lightning  and  thunder,  with  their  furprizing  effefts  ;  the  aurora  borealis, 
earth-quakes,  vulcano's,  &c.    And  in  the  fame  way  it  folves  the  phenomena 

of  gun-powder,  the  fhofphori,  and  various  other  unexpefted  produdlions  of 
chemiftry  itfelf. 

11.  (2.)  As  this  part  of  philofophical  chemiftry  is  ufed  to  explain  the  G^'r;/?/^  f,^^ 
general  and  particular  properties,  or  forms  and  qualities  of  bodies,  it  con-  hijlories  of 
fiders  heat,  cold,  light,  moifture,  drynefs,  volatility  and  fixednefs,  fluidity  f"^"''"' 
and  firmnefs,  continuity  and  contiguity,  colours,  taftes,  odours,  congelation 

and  conglaciation,  effervefcences,  fermentations,  putrefa£tion,  folution,  pre- 
cipitation, and  the  various  operations  of  chemiftry,  iSc.  fo  as  to  fliew  how 
they  are  produced,  afFefted,  altered,  or  changed  in  bodies  ;  and  thence 
■draw  out  their  general  and  particular  hiftories. 

12.  (3.)  Philofophical  chemiftry  finds  many  reafons  for  allowing  a  chemi-  Difco'vemig 
cal  agency  in  the  produftion  of  natural  bodies,  and  in  their  manner  of  acting  '^'^  operations 
upon  one  another  ;  whence  they  bring  about  a  kind  of  true  chemical  efi^ecSts.  ^  ""  '"'' 
And  upon  this  foundation,  the  original  compofition  and  ftrufture  of  natural 

bodies  is  rationally  accounted  for ;  with  the  operations  and  eftefts  of  the 
elements  upon  each  other.  Thus  water  and  air  may  be  chemically  con- 
fidered  as  two  grand  menftruums  of  nature,  which  by  means  of  the  fun's 
heat,  and  the  fubterraneous  warmth,  are  continually  at  work  upon  all  fub- 
^unary  bodies,  in  order  to  bring  forward  various  changes,  regenerations  and 
tranfmutations,  ^c.  whence  the  origin  and  appearances  of  meteors,  the 
generation  of  hail,  fnow,  rain,  metals,  minerals,  (^c.  And  thus  all  nature's 
procefl!es  of  vegetation,  animalization  and  mineralization  may  be  confidered 
^pd  accounted  for,  as  operations  or  effefts  of  natural  chemiftry. 
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Confidering  of  j^.  (4.)  The  bufiiiefs  of  natural  and  artificial  tranfmutations  falls  the 
more  particularly  under  the  rationale  of  chemiftry,  as  little  elfe  befides  con- 
fideration  and  reafoning  is  required  to  underftand  and  apply  it.  Thefe  tranf- 
mutations may  be  entirely  natural,  or  entirely  artificial  -,  or  partly  natural 
and  pardy  artificial.  Under  the  entirely  natural,  come  fuch  as  thole  pro- 
duced by  putrefadlion,  long  ftanding  or  digefting  in  the  air,  water  or  any 
natural  fluid  ;  whence  animal  fubftances  are  converted  into  vegetables,  wood 
into  ftone,  metals  into  one  another,  bodies  into  air,  water,  fire,  i^c.  and  diefe 
are  again  into  bodies. 

14.  The  tranfmutations  effefted  by  the  joint  concurrence  of  nature  and 
art,  are  fuch  as  thofe  made  by  fermentation  ;  where  art  puts  the  fubjedls 
together,  and  rightly  difpofes  them  -,  but  nature  performs  the  bufinefs  :  lb 
in  the  making  of  paper,  art  ftamps  the  rags  -,  but  nature  half  putrefies  the 
matter,  and  thus  contributes  to  change  it. 

15.  The  tranfmutations  purely  artificial  are  fuch  as  thofe  made  by  triture, 
mixture,  long  digeftion,  and  other  chemical  operations ;  as  in  extrafting  the 
mercuries  of  metals,  and  feveral  other  inftances  of  the  fublimer  metallurgy. 

16.  Whether  thefe  artificial  tranfmutations  be  real  or  only  apparent,  is  not 
fo  much  the  queftion  -,  thofe  who  will  not  allow  them  for  tranfmutations, 
may  call  them  alterations  or  changes  of  one  form  into  another  :  and  perhaps 
they  may  be  no  more  at  the  bottom  •,  tor  if  the  changed  body  be  not  always 
artifically  reducible  to  its  priftine  ftate  again,  (which  is  fuppofed  the  crite- 
rion of  an  artificial  tranfmutation)  this  may  be  owing  not  to  any  impofiibi.- 
lity  in  the  thing  •,  but  to  the  want  of  a  fuitable  method,  for  doing  it. 

17.  (5.)  A  juft  theoi7  of  many  medical  matters  will  naturally  flow  from 
the  theory  of  ^^  foregoing  confiderations,  or  from  a  particular  application  of  the  rationale 
*>A-            of  philofophical  chemiftry  to  the  human  body;  with  a  view  to  obferve  its 

natural  ftate,  its  diJbrders,  and  the  effefts  ot  remedies.     Thus  in  particular 

it  helps  to  clear  up  the  difputes  about  animal  digeftion,   chylification,  fan- 

guification,  nutrition,  l£c.  and  may  fliew  how  the  blood  and  humours  are 

altered   by  heat,  cold,    motion,   attrition,  i^c.  whence  the  origin,  nature, 

duration  and  plisenomena  of  diftempers,  and  their  manner  of  cure,  might  be 

rationally  deduced. 

jipplicalle,  18.  In  the  way  of  experiment,  philofophical  chemiftry  is  univerfally  ap- 

;«  the  'way  of  pficable,   and  often  abfolutely  neceflary  to  the  farther  examination,  illuftra- 

^'h^'^'i)'"hhh°  ^^^^  ^"'^  confirmation  of  the  preceding  parts,  or  the  whole  theory  of  the  art.; 

!/;e  a //jfory  o/'which  Cannot  fubfift  without  it.     For  tho'  fome  kind  of  theory  might  be 

chemical  mat-  formed  ot  philofophical  matters  independant  of  experiments  ;  yet  fuch  theo- 

'<"''•'•  ries  have  ufually  been  found  barren,  unfound  or  ufelefs,  fo  as  in  no  refpedt 

to  be  fafely  trufted. 

19.  It  is  the  peculiar  province  of  this  part  of  philofophical  chemiftry,  to 
bring  new  inventions  and  theories  to  the  touch-ftone  ;  difcover  their  validity 
or  their  infufBciency  ;  and  when  found  juft  and  folid,  to  confirm  or  ftamp 
them  with  a  charafter  that  makes  them  univerfally  current,  and  fit  to  be 
employ'd  for  farther  ufes. 

20.  Thus,  v/hen  any  hint  is  ftarted  for  a  new  trade,  or  chemical  method 
invented  for  the  improvement  of  an  old  one ;  before  the  leaft  attempt  is 
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made  to  apply  it  in  bufinefs,  the  proper  efTay  or  experiment  mull  be  per- 
formed -,  which  proving  fuccefsful,  upon  repeated  examination,  with  due 
vai  iation  of  circumftances,  may  now  encourage  the  appHcation,  or  advance- 
ment of  this  difcovery  into  an  art. 

21.  And  thus  philofophical  chemiftry  works  in  miniature,    to  try  the  ^'"^ /'"^^'"^ 
truth,  and  find  out  the  pradlicability  of  things;  an  example  or  model  of^/^'^f'     '.' 
which  is  preferved,  and  particularly  retained,   in  the  bufmefs  of  aflaying-, 

which  before-hand  determines  the  yield  of  an  ore,  and  fometimes  the  beft  way 
of  working  it  in  large,  by  previous  experiments  made  in  miniature. 

22.  By  thus  confining  it  felf  to  work  in  fmall,   or  in  the  way  of  xx'xzS.^ -^'('vantages 
enquiry  or  fpecimen,  philofophical  chemiftry  has  the  opportunity  of  fully  "f  p/^'jofit^'- 
commanding  its  fubjeft ;  which  it  chufes  of  a  proper  fize  for  the  external '"  ' 
fcnfes  to  view,  and  examine  on  all  fides ;  and  obferve  the  pha?nomena, 

eflPefts  and  relations,  without  being  opprefs'd  with  too  unwieldy  a  bulk,  or 
having  the  mind  diftracted  with  too  many  confiderations,  which  might  attend, 
a  large  work,  and  retard  its  advancement  to  a  ftated  perfeflion. 

23.  But  when  thus  the  experimental  part  of  philofophical  chemiftry  has  Contrilutes  ta 
perfedied  any  difcovery,  in  fmall,  with  relation  to  arts  or  trades,  and  clearly  ^fi'^blijh  lar- 
fliewn  how  it  may  be  wrought  to  advantage  in  large,  it  has  now  performed  ^'^^  '^''"'  ^' 
its  office ;  and  here  leaves  the  thing,  or  turns  it  over  to  the  other  branches 

of  chemiftry,  whofe  end  is  advantage,  to  be  carried  on  in  the  form  of  a  bu- 
finefs. So  Cornelius  Drehbel,  when  he  had  fairly  proved  the  invention  of 
the  fcarlet-dye,  gave  it  up  to  thofe  who  afterwards  exercifed  it  as  a  trade. 
And  this  appears  to  have  been  the  general  way  wherein  arts  and  trades  were 
originally  invented,  or  firft  brought  into  ufe ;  for  it  cannot  be  fuppofed, 
that  large  expenfive  works  fhould  have  been  fet  up,  before  any  trial  had 
appeared  to  encourage  them. 

24.  'Tis  a  particular  happinefs  in  this  bufinefs  of  experiments,  that  when  In  ivhat  man- 
an  enquiry  is  made  by  their  means,  a  proper  fett,  or  competent  number  of ''"■'"  ,^^/"'''- 
them,  gone  thro'  in  due  order,   will  ufually  give  the  difcovery,  or  as  it  vftve.-^""'"''' 

a  fpontaneous  folution  of  the  problem.  But  to  praftife  this  method  to  ad- 
vantage, requires  a  judicious  head  and  a  dextrous  hand ;  with  a  due  obfer- 
vance  of  the  rules  laid  down  by  the  Lord  Verulam,  in  his  Novum  Organum. 

25.  As  the  feveral  parts   of  philofophical  chemiftry  are  thus  feparately -r^^f /»?>/ 4/1 
applicable  to  fuch  purpofes  •,  much  greater  advantage  may  be  reafonably/^'^-'  of  all  the 
expefted  from  the  joint  ufe  and  mutual  aftiftance  which  they  are  capable  ^'^^iVL;''£i 
affording  each  other  ;  efpecially  by  a  prudent  management  and  application,  ckemijlry. 
Much  has  been  done  in  this  way,  but  more  remains  to  do.    The  Lord  Bacon 

feems  to  have  gone  as  far  as  poffible,  without  the  affiftance  of  new  experi- 
ments, in  all  the  parts  of  philofophy,  but  principally  in  chemiftry  ;  up  to 
which  his  attachment  to  nature  diredlly  led  him  :  but  at  the  fiat  experimen- 
ium  he  judicioully  chofe  to  ftop,  rather  than  to  advance  farther  by  the  help 
of  Gonjeilure,  or  fuppofing  the  event  of  experiments  which  it  would  require 
jbme  ages  to  make.  As  if  the  fiat  expermentum  had  been  direfted  to  Mr. 
Moyle^  this  philofopher  took  up  chemiftry  where  the  Lord  Bacon  left  it ;  and 
to  what  lengths  he  carried  it,  the  prefcnt  ftate  thereof  may  witnefs. 
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26.  But  the  EngUJh  philofophers  feem  at  prefent  to  be  got  a  little  out  of 
this  chemical  vein  •,  and  applying  clofer  to  other  ftudies,  leave  the  cultiva- 
tion of  chemiftry  to  the  philofophers  of  other  nations.  We  have  had  our 
Baco7ts,  our  Digbys,  and  our  Boyles  ;  men  as  eminent  in  chemiftry,  as  in 
other  parts  of  knowledge  :  but  Germany  feems  more  difpofed  to  encourage 
this  art,  where  every  court  has  its  laboratory,  and  every  mountain  its  mine  •, 
whence  that  country  has  been  ufually  well  fupplied  with  original  chemifts ; 
fuch  as  Agricola.,  Ercker,  Kunckel^  Becher,  Homberg  and  Stahl. 

27.  Hence  alfo  their  contiguous  neighbours,  the  Btitch,  have  derived  fo 
much  of  this  art  as  fuits  their  purpofe ;  and  fits  them  to  fupply  all  Europe 
with  commodities  of  great  confumption,  new  fabricated  and  reHned  by  their 
induftrious  hands.  Nor  has  lefs  induftry  been  ufed  of  late,  to  promote  the 
knowledge  of  this  art  in  their  Univerfities ;  and  tho'  it  be  there  taught  with 
a  view  to  medicine  only,  yet  fome  have  hence  taken  occafion  to  launch  a  little 
into  philofophical  chemiftry. 

28.  But  not  to  leave  this  bufinefs  of  philofophical  chemiftry  too  loofe,  it 
may  be  neceffary  to  curb  and  confine  it  within  its  own  bounds  ;  fo  as  to  keep 
it  from  entrenching  upon  the  exercife  of  certain  mechanic  arts,  or  trades, 
on  the  one  hand  •,  and  upon  the  common  experimental  philofophy  on  the 
other. 

29.  Philofophical  chemiftry  feems  fufficiently  diftinguiftied  from  the 
exercife  of  arts  by  the  obfervation  already  made,  of  its  being  confined  to 
work  in  miniature,  by  way  ot  inquiry,  trial  and  fpecimen  only ;  whereas  arts 
produce  in  large,  upon  a  formed  and  fettled  difcovery,  to  fupply  the  de- 
mands of  trade  and  the  calls  of  commerce.  So  that,  for  example,  there  is 
the  fame  difference  betwixt  a  fubftance  produced  in  a  chemical  experiment, 
and  a  commodity  produced  in  the  way  of  an  art,  as  betwixt  the  aflay  of  an 
ore  in  a  private  chamber,  and  the  working  of  the  ore  for  its  metal  in  the 
fmeking-huts.  The  diftindlion  might  otherwife  appear  from  the  invention, 
difcovery  and  reafoning  which  conftantly  precede  and  diredt  all  the  original 
chemical  experiments  •,  but  are  wanting  in  the  exercife  of  arts  :  which  have 
all  that  done  to  their  hand ;  and  only  confift  in  a  repetition  of  the  fame  uni- 
iorm  aftion,  or  operation. 

30.  The  diftiniftion  betwixt  philofophical  chemiftry  and  the  common  ex- 
perimental philofophy  lies  here,  that  philofophical  chemiftry  is  the  bufinefs 
of  praftically,  or  experimentally,  examining  into  the  internal  ftrufture  and 
compofition,  not  only  of  natural,  but  likewife  of  artificial  and  accidental 
bodies ;  feparating  their  conftituent  parts,  difl'erently  combining  thefe  again, 
and  thus  producing  new  concretes,  and  new  modifying  or  changing  both  the 
fenfible  properties  and  the  internal  as  well  as  external  forms  of  the  old  ones  ; 
whereas  the  common  experimental  philofophy  is  employed  in  fearching  after 
and  difcovering  the  more  general  and  obvious  properties,  or  external  ufes  of 
natural  bodies ;  the  grofs  integrant  parts,  or  entire  aggregates  whereof  it 
experimentally  orders,  arranges,  difpofes  and  applies,  in  their  natural  form 
and  fubftance,  to  the  promotion  of  knowledge,  and  the  ufes  of  life  :  biit 
thus  produces  no  new  bodies,  nor  enters  into  the  internal  fubftance,  ftruc- 
ture,  and  compofition  of  the  old  ones ;  nor  changes  thejr  external  and 

interna] 
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internal  forms ;  nor  feparates  their  conftituent  parts ;  nor  varioufly  combines 
thefe  afrefli ;  nor  regards  bodies  at  all  as  they  are  refolvable  and  combinable, 
or  as  they  are  fimples,  mixts,  compounds,  aggregates  or  de-compounds  :  all 
which  is  the  peculiar  bufinefs  and  office. of  philofophical  chemiftry. 

31.  Thus  again,  'tis  conceived  that  natural  philofophy  cannot,  with  pro-  And  from  fia> 
priety,  be  faid  to  extraft  and  purify  metals,  analyfe  vegetable,  animal  and  ^ural ^htlofa- 
mineral  fubftances,  tan  leather,  brew  beer,  dye  cloth,  make  glafs,  produce ■^^•^' 

oils,  fpirits,  foaps,  i£c,  but  all  thefe  are  the  dired:  and  proper  operations  of 
chemiftry. 

32.  So,  likewife,  natural  philofophy  difcovers  the  obvious,  external  and 
general  properties  of  the  air,  fire,  water,  heat,  cold,  moifture,  wind,  l£c. 
by  means  of  various  experiments,  made  with  the  air-pump  and  other  fuit- 
able  contrivances  •,  but  it  is  philofophical  chemiftry  which  more  intimately 
and  effentially  examines  into  the  internal  nature,  ftructure,  compofition,  re- 
lations and  ufes  of  the  elements  ;  and  thence  finds  ways  of  applying  them  as 
engines  and  inftruments  of  bufinefs :  and  thus,  in  a  more  particular  manner, 
it  applies  thofe  two  grand  inftruments,  heat  and  cold. 

33.  In  fhort,  there  feems  to  be  nearly  the  fame  difference  betwixt  che- The  iv^ole  of 
miftry  and  the  prefent  natural  philofophy,  as  there  is  betwixt  art  and  nature ;  chemiftry  an 
fo  that  perhaps  it  might  not  be  amifs,  if  by  way  of  diftinftion,  the  whole  J^''^^"-^""" 
of  chemiftry  were  allowed  to  pafs  under  the  name  of  artificial  philofophy. 

34.  This  diftinftion  might  not  only  ferve  toreftrain  chemiftry  to  its  pro- 
per province,  and  fettle  a  juft  notion  of  the  extent  and  proper  bufinefs 
thereof;  but  in  fome  meafure  alfo  contribute  to  remove  the  prejudice  con- 
vey'd  with  the  name,  and  thro'  habit  apt  to  arife  in  the  mind  upon  all  occa- 
fions,  when  chemiftry  is  mentioned. 

35.  The  immoral  pradtices  of  many  who  have  taken  up  the  name  of  che-  whence  the 
mift,  greatly   contribute  to  bring  a  difrepute  upon   the   art ;  whereto  the  difrepae  of 
abandon'd  and  the  dilTolute  have  ufually  made  their  pretenfions,  with  no '' ''"'"-^ '^'" 
more  knowledge  of  it,  than  would  ferve  them  to  cheat  dextrouQy  under  its 
appearance.     And  fo  odious  has  chemiftry  been  render'd  by  this  means,  as 

to  deter  many  from  the  ftudy  and  exercife  thereof;  whence  it  has  been  too 
much  left  in  bad  hands.  But  the  damage  from  this  quarter  is  more  fenfibly 
perceived  in  the  fublimer  metallurgy  ;  whence  golden  mountains  having  been 
too  often  ferioufly  expedled,  the  indigent  and  knavifh  pretenders  to  the  art, 
have  hence  been  furnifhed  with  a  handle  to  praftife  upon  the  unwary,  or  flich 
as  they  found  aftuated  by  fuperftitious  credulity,  or  blinded  by  an  immode- 
rate pafTion  for  gain  :  infomuch  that  numerous  and  repeated  abufes,  flowing 
from  this  fountain,  have  occafion'd  the  inftrudlive,  and  philofophical  art  of 
alchemy,  to  be  currently  efteem'd  as  a  juggle,  X3r  a  trick,  on  the  one  fidej 
and  as  an  infatuation  or  delufion  on  the  other. 

■^6.  Thefe,  and  the  like  abufes,  are  indeed  no  way  juftly  chargeable  upon  Whence  its 
.  the  art  it  felf,  but  entirely  upon  the  artifts ;  yet  fuch  is  the  fate  of  human  f'"'*^^"'  "'*'- 
affairs,  that  the  faults  of  men  are  often  laid  at  the  door  of  the  arts  they  pro-  ^^^I;-™^' 
fefs  •,  as  thofe  arts  may  prove  occafional  caufes  of  the  ill  :  whence  chemiftry 
perhaps  gives  more  occaiion  of  public  and  private  abufes  than  other  arts  -, 
as  being  lefs  generally  underftood,  and  attended  with  the  prclipe£t  of  larger 
profits  and  advantages,  37. 
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37.  But  as  the  beft  things  are  capable  of  the  greateft  abufe,  this  mif- 
application  of  chemiftry  could  hardly,  of  it  felf,  have  removed  it  fiom  the 
care  and  patronage  of  the  Englijh  philofophers,  if  more  tempting  iludies  had 
nor  come  in  the  way  ;  particularly  the  higher  geometry,   and  fpeculative 
philofophy  ;  which  of  late  feem  to  have  employ'd  moft  of  our  great  genius's. 
But  if  upon  full  examination  thefe  more  fublime  ftudies  fhall  be  found  of 
narrow  ufe ;  chemiftry  again  may  chance  to  be  cultivated,  as  an  art  whofe 
elTence  is  adtion,  and  whofe  end  is  utility. 
'Reafons  for        ^8.  And  if  the  genius  of  the  BritiJJj  philofophers  Ihould  in  earneft  turn  this 
'f- J^''",-f°!    way,  the  art  it  felf  might  thus  be  nobly  refcued  from  the  hands  of  fuch  as 
£,  ...eii.ifyy    j^j^fjonour  it ;  and  be  fet  in  a  true  light,  unfullied  by  chicane,  impofition  or 
delufion  :  new  improvements  would  be  daily  made  therein  ;  many  valuable 
fecrets  difcovered  •,  new  trades  advanced  j  commerce  enlarged,  and  ufeful 
knowledge  encreafed.     And  tho'  our  philofophers  were  to  be  thus  employ'd 
for  ages  yet  to  come,  no  fear  of  exhaufting  this  rich  mine  of  philofophy  and 
arts.;  which  may  be  now  dug  to  greater  fatisfaclion  and  advantage,  as  there 
is  no  want  of  mechanical  hands  in  England  to  execute  in  large,  or  bring  into 
works,  fuch  difcoveries  as  fhall  give  the  encouragement.     For,  as  much  as 
xh-tEnglifi  philofophers  excel  in  contrivance,   invention  and  accuracy  of  ex- 
periment ;  lb  much  are  our  mechanical  people  allowed  to  excel  in  adroitnefs 
and  truth  of  woik.     And  fince  the  new  opening,  draining  and  working  of 
mines  among  us,  we  feem  to  be  call'd  upon  afrefh  to  the  exercife  and  im- 
provement ot  this  art ;  whence  it  may  in  time  come  to  meet  with  that  efteem 
and  application  it  deferves  in  a  country  fo  juftly  famous  as  ours  for  its  phi- 
lofophy and  its  trade  ;  and  thence  one  day  appear  in  a  due  body  and  Ibrm 
of  artificial  philofophy. 
The  ajjifiance        g^.  But  flich  a  fabric  cannot  be  eredled  without  a  number  of  hands  em- 
required         ployed  upon  the  feveral  parts  •,  and  indeed  all  the  afiiftance  that  can  any  way 
be  procured,  is  little  enougli  for  the  purpofe.     Nor  is  it  eafy  to  fay,  before 
fome  farther  advancement  is  made,  what  materials  and  what  helps  are  want- 
ing to  carry  on  the  work.     It  may  not,  however,  be  amifs  here  to  point  out 
fome  of  the  m.ore  immediate  defiderata  for  the  farther  application  and  advance- 
ment of  pliilolbphical  chemiftry  ;  leaving  the  reft  to  be  fpecified  occafionally. 
Defiderata  of      40.  (i.)  And  firft,  a  jnethod  of  facilitating  the  experimental  part  of  philo- 
philofiphical    fophical  chemiftty  is  greatly  wanted ;  and  may  be  fuppUed  by  the  introduc- 
chcmiftry  ;      ^^^^  ^£  ^  ftnall  apparatus  for  an  extemijoraneous  philofophical  laboratory. 

a'jtththe'ways  ^r  .  .  i  i  r  ^    ,         ■'    n 

of  fupplxiiiz         41.  The  difnculties,  mconveniences  and  mcumbrance  that  attend  the  erect- 
them.  ing,  procuring  and  ufing  the  common  chemical  furnaces  and  vefTels,  have 

been  found  a  confiderable  difcouragement  to  the  exercife  of  this  art,  in  the 
way  of  experiment  and  inquiry;  fo  that  it  might  be  of  good  fervice,  if  a  phi- 
'Jofophical  or  portable  furnace  were  at  all  times  eafily  procurable,  for  the 
ready  and  commodious  performance  of  all  the  operations  in  chemiftry  -,  the 
furnace,  with  its  apparatus  of  vefTels  and  inftruments,  being  made  capable  of 
ftanding,  and  working  m  a  common  room,  or  chamber,  without  danger.  And 
whoever  ccnfiders  what  has  already  been  done  in  this  way  by  Glauber  and 
others,  but  particularly  by  Becher  and  Vigani,  will  not  find  reafon  to  think 
fuch  an  engine  and  apparatus  impradlicable  *, 

4? 

*  See  the  following  Efla/, 
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42.  Along  with  this  genera]  portable  furnace,  and  feleft  apparatus  o\ The  materia 
veflels  and  inftruments,  might  go  a  fuitable  colleftion  of  the  more  necefiary  chemica. 
and  ufeful  parts  of  the  maUria  chemica,  ranged  under  proper  claiTes  ;  with 

their  defcriptions  and  more  general  ufes  :  and  thus  all  the  preparatory  matters 
to  the  exercife  of  philofophical  chemiftry,  might,  without  farther  trouble, 
be  put  into  every  one's  hands. 

43.  (2.)  In  order  to  direft  the  more  necefiary  inquiries,  it  might  be  ufeful  Summary  of 
to  have  a  juft  fummary  of  all  that  is  hitherto  known  and  done  in  chemiftry,  ''^^  '"'^' 
concifely  drawn  up,  to  fhew  the  piefent  ftate  of  the  art  with  regard  to  what 

is  delivered  in  books.  And  this  perhaps  would  be  found  an  eafier  taflc  than 
it  might  at  firft  appear :  for  tho'  the  authors  in  chemiftry  are  exceeding 
numerous  ■,  yet  the  original  experimental  writers,  who  alone  fhould  here  be 
regarded,  are  few  in  comparifon  of  the  fpeculative  theorifts,  plagiaries  and 
tranfcribers.  The  more  difficult  part  of  the  work  would  be  to  colletl  from 
unwritten  traditions  ;  and  defcribe  the  daily  praftices  of  mechanical  operators 
in  their  ordinary  bufinefs  of  fmelting,  refining,  affaying,  tempering  of  fteel, 
working  of  glafs,  boiling  of  fugar,  preparing  of  colours,  refining  commo- 
dities, (j'c.  All  which  require  particular  managements,  that  the  workmen 
in  moft  cafes  ftudioufly  conceal. 

44.  (3.)  There  is  farther  wanting,  to  the  advancement  of  philofophical  ^«/^j/o;- o/f- 
chemiftry,  a  fet  of  praftical  rules  for  conducing  >all  the  chemical  operations,  ''''^'"S- 
and  teaching  the  necefiary  encheirefes  or  managements.     For  tho'  a  hand 

cannot  by  fuch  rules  alone,  without  pra6lice,  be  formed  to  bufinefs ;  yet 
the  underftanding  may  be  diredled  by  them  to  procure  the  habit  in  the  beft 
and  fliorteft  manner.  And,  befides  the  ufefulnefs  of  fuch  rules  to  thofe 
unacquainted  with  chemical  operations,  they  may  be  of  farther  advantage 
to  perfons  of  experience  ;  as  the  failure  of  particular  experiments,  in  par- 
ticular hands,  feems  principally  owing  to  a  negleft  or  non-obfervance  of 
particular  encheirefes;  which,  in  delivering  experiments,  are  fometimes 
omitted  by  defign,  and  fometimes  by  neglecSt  or  overfight.  Thus  the  par- 
ticular fuccefs  of  many  experiments  in  the  fublimer  metallurgy,  has  been 
thought  contingent ;  as  thofe  who  endeavour'd  to  repeat  them  could  not 
make  them  fucceed ;  but  was  afterwards  found  owing  to  in-attention, 
.mif-conduft,  or  the  want  of  a  particular  encheirefis,  in  fome  part  of  the 
operation.  And  this  kind  of  failure  will  frequently  be  found  in  chemiftry, 
without  a  particular  fagacity,  and  dexterity,  in  the  conducing  of  experi- 
ments, or  v/ithout  a  deliberate  and  fober  regard  to  encheirefes  ;  which,  in 
reality,  make  operations  and  experiments  the  things  they  ought  to  be. 

45.  (4.)  Another  particular  wanted  to  the  advancement  of  philofophical  ^ ///?  0/ y^. 
chemiftry,  is  a  general  lift  of  the  chemical  defiderata,  or  defedts,  in  all  ansf(^^ "'  «'''■'" 
and  trades  ;  Vi^ith  fuitable  conjeftures  at  the  readieft  ways  of  fupplying  them, 

upon  folid  and  experimental  grounds.  And  to  this  might  be  added,  by  way 
of  appendix,  a  lift  of  hints  for  the  introduftion  of  new  mechanic  arts  ;  upon 
the  like  rational  and  folid  foundation  :  all  which  are  a  kind  of  problems,  the 
folution  whereof  naturally  belongs  to  the  philofophical  chemift.  Thus  in  the 
iron-works,  for  example,  it  has  been  a  defideratum  to  run  metal  from  the 
Hone  without  bellows  j  another  to  make  malleable  iron  wjth  pit-coal ;  and  a 
Vol.  II.  Z  2  third 
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third  to  work  it,  or  foften  it  for  the  hammer,  without  fire.  'Tis  a  defide- 
ratum  in  the  tin-works  to  get  the  filver  out  of  tin,  as  'tis  now  got  out  of 
lead.  In  the  glafs-works,  'tis  a  defideratum  to  folder  up  the  cracks  or  flaws 
ih  the  pots,  whilft  detain'd  in  the  fire ;  and  another  to  make  glafs  without 
veins,  &c.  A  taftelefs  and  inodorous  wine  is  wanted  by  the  vintner ;  and 
a  tafteiefs  and  inodorous  fpirit  by  the  difliller.  The  painter  wants  a  perma- 
nent green,  and  the  callico-printer  a  permanent  blue  colour.  In  ihort,  all 
arts  have  their  refpeftive  wants  and  defefts.  So,  chemiftry  it  felf  is  greatly 
defeflive  in  an  experimental  hiftory  of  general  fermentation,  feparatory  and 
combinatory,  in  fubjedls  of  all  the  three  kingdoms  ;  a  hiftory  of  putrefadiion, 
rancidnefs,  muftinefs,  mouldinefs,  glews,  mucilages,  and  a  thoufand  things 
of  the  like  general  nature.  In  particular,  the  fublimer  metallurgy  wants  a 
more  facile  method  of  extraftjng  the  mercuries  of  metals ;  and  a  cheaper  one 
for  meHorations  :  and  all  the  other  parts  feem  equally  defedtive. 
Hints  for  new  46.  The  hints  for  new  trades  will  rife  occafionally,  and  almoft  without 
trades.  feeking.     Thus  'tis  natural,  from  the  common  operations  of  brewing  and 

fugar-baking,  to  faggeft  that  fugar  may  be  procured  from  malt,  and  other 
vegetables  ;  that  nurferies  of  peculiar  ferments,  native  and  foreign,  may  be 
rais'd,  idc.  The  introdudlion  of  which  new  trades  would  alfo  greatly  alter 
and  improve  the  arts  of  brewing,  fugar-baking,  iSc. 
CammuKua-  47.  (5.)  When  a  general  knowledge  is  gain'd  in  the  theory  and  pradtice 
tion  of  trials  of  thJs  art,  fo  that  its  ufes  and  the  manner  of  applying  it  to  the  purpofes  of 
a  jecrets.  jj^^^  ^^.^  i-,g(^Qmg  ready  and  familiar ;  it  feems  principally  neceflary  to  its 
farther  advancement,  that  there  fhould  be  a  free  communication  of  experi- 
ments and  trials,  among  a  feledt  number  of  perfons  thus  qualified  :  for,  as 
it  is  fcarce  poffible  that  any  fingle  man  fhould  have  a  competent  knowledge 
in  all  arts  and  fciences  -,  fo  is  it  expedient,  that  as  much  as  can  be  acquired 
fhould  be  lodged  in  fome  few,  who  may  freely  draw  out  of  each  other  : 
whence  they  might  be  enabled  to  furnifli,  not  jejune  repetitions  of  things 
already  currently  known  and  pradlifed ;  but  refults  of  new  inquiries,  new 
improvements,  and  methods  ot  fupplying  the  defefts  of  particular  arts,  in 
the  way  of  effays,  well  fraught  with  experimental  fafts,  and  ufeful  dif- 
coveries. 

48.  Nor  will  fuch  a  body  of  men  fail  of  procuring  all  the  affiftance  that 
can  be  had  from  uncommon  books,  papers,  and  accounts  of  particular  fafts, 
and  experiments ;  even,  from  fuch  as  relate  to  the  making  of  malleable 
glafs  and  philofophical  gold,  down  to  the  little  oeconomical  obfervations  of 
fpots  and  tarnilh.  The  fearch  after  the  philofophers  ftone  has  produced 
abundance  of  curious,  and  fome  very  profitable  discoveries  :  and  the  vulgar 
obfervation  of  iron-mould  in  linen  has  given  origin  to  a  fix'd  and  durable 
yellow,  in  the  bufinefs  of  callico-printing.  And  in  this  manner,  philofo- 
phical chemiftry  fhould  be  kept  continually  open,  or  in  a  ftate  of  improve- 
ment ;  only  permitting,  as  it  advances,  that  arts  and  trades  be  fupplied, 
4etached,  or  drawn  from  it  occafionally. 

SECT, 


Of  Technical  Chemistry.  355 

SECT.     II. 

Of  Technical  Chemistry. 

I Y  technical  chemiftry  is  iinderftood  the  apphcation  of  philofophical  Technical  che- 
chemiftry  to  the  immediate  fervice  of  arts  ;  fo  as  to  invent,  form,  f'fi^y- 
affift,  promote  and  perfe£t  them. 

2.  The  chemical  arts  may  be  divided  according  to  their  fubjeft-matters ;  Dtiided. 
or  as  they  work  upon  animal,  vegetable  or  mineral  fubftances :  whence  the 
whole  of  technical  chemiftry  will  fall  under  animal,  vegetable,  mineral  and 
mix'd  arts. 

3.  To  give  a  fhort  view  of  the  method  wherein  this  fubjeft  is  propofed  Ajidafplfd. 
to  be  treated,  we  fhall  here  let  down  a  few  hints  for  the  improvement  of 
certain  chemical  arts ;  and  firft  for  thofe  exercifed  on  animal  fubjefts. 

I. 

■Hints  for  the  improvement  of  certain  chemical  arts  exercifed  on 
animal  fubjedts. 

T!he  art  of  preparing  Jize  and  gkw. 

4.  (1.)  The  manner  of  diffolvin^  the  leather,  and  boiling  the  produffi- A'e^  «W 
ons  to  their  due  cohfiftence  ;  with  the  ways  of  caking  and  drying  the  glew.    glen.v-makir.g. 

(2.)  The  manner  of  preparing  fine  glews,  from  ifinglafs,  Gfc.  for  parti- 
cular ufes. 

(3.)  An  inquiry  into  the  beft  methods  of  preventing  the  lofs  of  tenacity, 
from  the  long  boiling  of  the  glew. 

(4.)  The  ufe  of  Papin's  digefhor  in  the  making  of  lize  and  glew. 

(5.)  An  attempt  to  prepare  glews  from  fome  cheap  vegetable  fubftances, 
without  much  heat. 

(6.)  The  manner  of  preparing  and  improving  the  fine  animal  glew,  or 
pocket-foop. 

(7.)  The  natural  difpofition  of  all  animal  and  fbme  vegetable  matters  for 
turning  to  glews,  fhewn  by  experiments;  with  a  philofophical  inquiry  into 
this  bufinefs,  for  laying  the  foundation  of  a  natural  and  experimental  hiftory 
of  glews,  mucilages,  ropinefs,  vifcidity,  fizinefs,  mouldinefs,  &c.  in  animai 
and  vegetable  liquors  ;  but  particularly  the  blood,  I'aliva,  &'c.  wines, 
vinegars,  &c. 

The  art  of  fiaining  and  working  in  horn,  bone  and  ivory. 
■■    5.   (1.)  The  ways  of  foftening  thefe  hard  animal  fubftances;  fo  as  to  Staining  of 
render  them  capable  of  ftamps,  figures  and  embolEnents,  by  moulds  and  h'r",  &c. 
prefTure. 

(2.)  The  chemical  preparations,  mixtures  and  treatment  required  in  this 
bufinefs  ;  fo  as  to  give  a  beautiful  and  fix'd  blue,  yellow,  red,  green,  and 
other  perfefl:  colours,  to  bone,  ivory,  ^nd  other  animal  fubftances. 

Z  z  2    __  ''--;.) 
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(3.)  The  methods  of  bleaching,  or  whitening  and  ftalning  of  hair,  as 
depending  on  the  fame  foundation  ;  or  the  ways  of  turning  hair  of  any  colour 
at  pleafure ;  but  particularly  from  red  to  brown  or  black,  from  yellow  to 
perfe6t  white,  i£c.  by  means  of  chemical  liquors,  or  chemical  fumes,  i£c. 

(4.)  Ways  of  preventing  the  fplitting  and  cracking  of  thin  horn  and 
ivory-wares. 

(5.)  Hints  for  the  more  advantageous  ufe  of  the  horner's  Ihavings. 

(6.)  How  far  the  procelles  for  ftaining  horn,  hair  and  ivory  are  applicable 
to  the  ftaining  of  leather,  wood,  ftone  or  marble. 

(7.)  The  experiments  and  improvements  in  this  art  applied  to  promote 
the  philofophy,  or  praflical  doftrine,  of  colours. 

^'he  art  of  tanning,  and  dreffing  of  leather. 
Tanning,  g,  (j.)  The  beft  manner  of  preparing  the  hides  and  flcins  of  animals, 

making  the  tan-liquor,  putting  them  together,  and  drying  the  fubjeft. 

(2.)  The  hiftory  of  the  principal  materials  and  ingredients  employed  in 
this  art  •,  their  manner  of  preparing,  extradting,  condenfing  and  preferving 
for  ufe. 

(3.)  An  inquiry  into  fome  farther  ufes  of  the  tan-liquors,  and  the  refufe 
fluff,  after  the  operation  is  over. 

(4.)  The  application  of  this  bufinefs  to  the  art  of  embalming,  or  prefer- 
ving the  flefh  and  other  parts  of  animals,  for  certain  purpofes,  by  a  fuitable 
tan-liquor,  and  drying. 

(5.)  The  ufe  of  this  art  in  explaining  the  nature  of  corruption  or  putre- 
facSiion,  either  in  general,  or  at  leaft  in  animal  fubjeds  ;  as  it  fupplies  a 
fimple  remedy  to  prevent  it :  and  hence  an  inquiry  into  the  methods  of 
applying  it  to  other  ufeful  purpofes. 

The  art  of  the  Jkinner. 
Skimicry.  7.  (i.)  The  beft  ways  of  preparing  and  preferving  the  fkins  of  beafts  and 

birds ;  with  their  natural  furs  and  plumage. 

(2.)  How  far  this  art  co-incides  with  the  art  of  tanning;  and  how  far  it 
is  improveable  by  the  arts  of  ftaining  and  dying. 

(3.)  The  ufefulnefs  of  this  art  in  the  bufinefs  of  anatomical  preparations  j 
and  that  part  of  natural  hiftory  which  more  particularly  relates  to  animals. 

The  art  of  curing  and  preferving  the  flefh  of  animals  for  food,  both  in  a  dry  and 
a  raoift  form  ;  or  by  fumes,  falts,  and  pickles;  without  indurating  the  fubjeSt 
too  much,  deflroying  its  natural  relifa,  or  rendring  it  too  f aline. 
Prefewiiig  8.  (i.)  The  improvements  to  be  made  in  this  art  by  the  due  ufe  of  fugar, 

pj^-  nitre,  and  fome  diluted  acid  fpirits. 

(2.)  The  Dutch  manner  of  pickling  herrings ;  and  the  principle  whereon 
its  iuperior  excellency  depends. 

(3,)  The  Englifh  manner  of  preparing  red  herrings  -,  and  the  principal 
"methods  ufed  in  our  own  country  to  preferve  provifions  both  at  fea  and 
land  :  v/ith  various  improvements  in  thefe  particulars,  by  the  ufe  of  certain 
chemical  or  compound  liquors,  and  particular  managements, 
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^he  art  of  preparing.,  purifying  and  meliorating  animal  fats  ;  as  tallow,  train- 
oil,  fperma  ceti,  l^c.  fo  as  to  render  them  fit  for  the  finer  ufes. 

9.  (i.)  Inquiries  after  fome  particular  methods  of  taking  off  the  nidorous  Refining fatsl 
odour,  and  ranknefs  of  the  grofler  animal  oils  and  fats  -,  fo  as  to  render  them 

fweet  and  fit,  in  fome  cafes,  to  ferve  inftead  of  vegetable  oils  and  wax. 

(2.)  Methods  advanced  to  edulcorate  train  or  feal-oil,  for  the  ufes  not  only 
of  the  clothier,  foap-boiler,  13 c.  but  to  anfwer  the  ordinary  purpofes  of  oil- 
olive. 

(3.)  A  particular  inquiry  into  the  method  of  purifying  butter  by  repara- 
tion, and  converting  it  into  a  durable  and  perfedt  fallad-oil. 

(4.)  The  fperma  ceti  candles  improv'd. 

The  art  of  dying  in  wool  and  filk. 
Preliminaries. 

10.  (i.)  An  account  of  xht  materia  tinSforia,  dying  Huffs  or  dry-falters  iJjw^^ 
wares  ;  with  fo  much  of  their  natural  hiftory  as  relates  to  this  bufinefs. 

(2.)  The  various  ways  of  extrafting  the  tinging  parts  of  thefe  ingredients ; 
condenfing,  preferving  and  making  them  into  colours,  ready  for  ufe. 

(3.)  The  different  methods  of  preparing  the  fubjedl,  according  to  its 
nature,  and  fitting  it  to  receive  the  dye. 

(4.)  The  various  ways  of  difcharging  the  colours,  once  given  to  filks 
and  fluffs. 

The  art  itfelf 

11.  (i.)  The  ways  of  preparing  the  feveral  dye-liquors,  for  blacks,  blues, 
reds,  yellows,  greens,  i£c.  with  the  means  of  opening  the  colours. 

(2.)  The  manner  of  applying  the  fubjedl  to  the  dye;  with  the  particular 
encheirefes  requifite  to  the  full  imbibing  and  fixing  the  colour. 

(3.)  The  method  of  wafhing  and  treating  the  fubjeft  when  it  comes  out 
of  the  dye. 

(4.)  Attempts  to  improve  the  feveral  branches  of  this  bufinefs  ;  as  fulling, 
fcowring,  difcharging,  opening  the  materia  tinEioria,  condenfing  the  tinging 
parts,  fixing  the  colours,  and  changing  them  fo  as  to  imitate  the  fineft  fixed 
colours  of  the  Indies.  With  a  particular  inquiry  into  the  methods  of  impro- 
ving the  grain-colours,  and  rendring  them  cheaper. 

(5.)  To  confider  how  far  this  art  is  applicable  to  the  dying  of  leather, 
feathers,  paper,  fhells,  i3c.  with  its  farther  ufes  in  natural  hiftory  and 
philofophy. 

The  art  of  converting  refiife  or  excrementitions  animal  fuhfiances  to  chemical  ufes. 

12.  (i.)  The  methods  of  preparing  nitre,  fal-ammoniac,  volatile  {dXt^^Tuming refufe 
(jjc.  from  thefe  animal  matters.  anlmat  mat- 

(2.)  The  ways  of  procuring  nitre  in  the  eaft,  and  feveral  European  coun-  '"''  '*  "•'** 
tries :  with  a  particular  inquiry  whether  this  art  may  be  praftifed  to  advan- 
tage in  England, 

(3-) 
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(3.)  The  method  of  maldng  fal-ammoniac  in  the  Levant;  with  the  ways 
of  producing  the  fame  fait  to  profit  in  other  places. 

(4.)  The  art  of  making  phofphorus  from  urine  and  other  cheap  excre- 
mentitious  animal  matters. 

II. 

Hints  for  the  improvement  of  certain  arts  exercifed  on  vegetables. 

'The  art  of  preparing  ttmhei'. 

Timber.  13.   (i.)  The  pliyfical  caufe  of  a  decay  and  rottennefs  in  timber-,  with 

the  artificial  means  of  preferring  it  found.  Hopping  the  rot,  and  killing  the 
worm. 

(2.)  An  inquiry  into  the  beft  methods  of  careening  and  cafing  of  fhips, 
and  preferving  the  timbers  trom  the  injuries  of  the  fea. 

(3.)  The  methods  of  fitting  wood  to  endure  long  under  ground,  in  wa- 
tery places,  or  when  expoled  to  the  viciffitudes  of  the  weather. 

(4.)  An  attempt  towards  turning  one  fpecies  of  wood  into  another;  as 
the  making  artificial  cedar,  ^c.  from  the  more  common  forts  of  timber. 

(5.)  The  method  of  bending  large  timbers  for  the  ufe  of  the  fhip-wright, 
ifc.  with  the  ways  of  repairing  the  damage  they  may  receive  in  the  operation. 

(6.)  An  inquiry  into  the  beft  ways  of  preparing  timber,  fo  that  it  fliall  not 
readily  take  fire  ;  with  a  view  to  prevent  conflagrations,  or  the  firin_g  of 
fhips,  houfes,  Lsc.  and  particularly  to  inquire  whether  this  may  not  be 
effedled  by  laying  fome  certain  preparation  upon  the  wood-work ;  ox  by  an 
artificial  coating,  a  degree  of  petrcfaftion,  i^c. 

The  art  of  refolvivg  certain  kinds  of  wood  by  fire  ;  viz.  into  tar.,  pitch., 
turpentine.,    oil  of  turpentine.,   rofin,   charcoal,  and  pot-afh. 

Tar,'^c.  14.  (i.)  The  method  of  doing  each  of  thefe  to  beft  advantage  in  diffe- 

rent places  •,  with  an  inquiry  how  far  they  are  pradticable  in  certain  parts  of 
England,  and  our  own  plantations. 

(2.)  A  particular  inquiry  into  the  whole  affair  of  pot-afh  ;  with  the  ways 
of  making  it  clofe,  hard,  and  flrong,  in  England  and  the  plantations  ;  or 
equal  to  that  of  Ruffia. 

(3.)  The  different  kinds  of  pot-afh,  and  kelp,  of  different  countries  ; 
whence  their  vicioufnefs,  ftrength,  and  other  good  and  bad  qualities  :  with 
the  beft  and  eafieft  ways  of  proving  their  goodnefs,  for  the  ufes  of  the  foap- 
boiler,  dyer,  glafs-maker,  i£c. 

The  art  of  ivax. 

Wax.  15.  (i.)  The  method  of  bleaching  the  common  bees-wax,  or  turning  it 

to  white-wax  ;  whence  the  art  of  the  wax-chandler,  in  making  the  fev&ral 
forts  of  wax-candles,  fealing-wax,  and  compound-wax  for  ftamps,  ^c. 
With  an  attempt  towards  lefTening  the  price  of  wax  in  England ;  by  the 
introduftion  of  certain  new  fubftances,  to  anfwer  the  fame  ends. 
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fhe  art  of  bread. 

16.  (i.)  This   art  confider'd  in   different .  countries,  as  pradlifed  \x^qvl  Bread. 
various  mealy  vegetable  fubjedts. 

-    (2.)  The  common  manner  of  making  bread  in  England.,  compared  with 
that  of  France.,  and  other  European  nations. 

(3,.)  The  methods  of  improving  the  art  of  bread-making,  by  raifing  nur- 
feries  of  yeafi:,  or  introducing  new  means  of  preferving  it  frefh  and  found. 

(4.)  This  art  fliewn  applicable  alfo  to  animal  fubjects,  with  great  advan- 
tage in  fome  cafes. 

The  art  of  fiarch  and  powder. 

17.  (i.)  The  common  procefs  for  preparing  ftarch,  from  wheat-meaf,  5?««/a 
by  fermentation. 

(2.)  The  fame  procels  applied  to  other  mealy,  and  fome  glutinous  vege- 
table fubftances ;  as  potatoes,  rice,  i£c. 

(3.)  The  method  of  reducing  ftarch  to  hair-powder  of  different  kinds  ; 
with  the  adulterations  and  abufes  commonly  praftifed  in  this  art. 

(4.)  Inquiries  into  fome  more  advantageous  ufes  of  the  ftarch-maker's 
Hquor  ;  and  methods  of  fhortening  the  proceli. 

The  art  of  malf. 

r8.  (i.)  This  art,  as  commonly  praftifed  \r\  England.,  traced  from  xkitMalt, 
fteeping-ciftern  to  the  granary. 

(2.)  Some  improvements  made  therein  by  other  nations,  particularly  the 
Germans,  and  of  late  among  the  Englifh. 

(3.)  The  methods  of  advancing  this  art  fbill  farther,  and  applying  it  to 
the  malting  of  buck-wheat,  Firginia-wheat,  rice,  and  other  glutinous^  grains'  5 
pulfe,  legumens,  and  fome  cheap  feeds,  or  efculent  roots  and  plants,  for 
various  purpofes. 

(4.)  The  method  of  drying  malt  to  perfeftion,  with  any  kind  of  fewel, 
by  means  of  thtbalneunr  maria  ;  (^c.  fo  as  not  greatly  to  alter  its  tafte  and 
colour. 

The  art  of  brewing  and  fermenting. 

19.  (i.)  The  common  procefs  of  brewing  for  malt-liquors,  improved  v^Beer, 
its  feveral  parts. 

(2.)  The  ufe  of  fome  particular  additions,  in  the  bufmefs  of  brewing. 

(3.)  The  art  of  fermenting  by  compreffion,  recommended. 

(4.)  The  ufe  of  hops  improved,  or  fuperleded. 

(5.)  Glauber'' %  method  of  condenfation,  fhewn  pradlicable  to  advantage 
in  the  bufinefs  of  brewing. 

(6.)  The  beft  manner  of  brewing  for  exportation,  and  long  voyages. 

{7.)  The  improv'd  ftate  of  this  art  in  Germany  confider'd. 

(8.)  The  methods  of  reducing  brew'd  liquors  to  their  leaft  volume,  with- 
out impairing  theii"  virtues. 

(9.)  The  fophiftications  and  abufes  often  praftifed  in  this  art. 

(10.)  The  methods  of  brewing  to  vary  with  the  intention  of  the  operator. 
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(ii.)  The  application  of  this  art  to  various  new  fubjefls. 
(12.)  The  practical  hiftory  of  fermentation  in  its  full  latitude. 

The  art  of  'wines. 

Wine.  20.  (i.)  Various  improvements  in  the  common  methods  of  preparing 

wines,  both  in  England  and  in  the  proper  wine-countries. 

(2.)  Several  methods  of  making  as  excellent  wines  in  England,  or  other 
more  northern  countries,  as  thofe  of  the  prime  growths  of  France,  Italy, 
Greece  or  Hungary. 

(3.)  Inquiries  into  the  true  methods  of  producing  taftelefs  wines,  of  any 
affignable  degree  of  ftrength,  or  richnefs  ;  and  of  giving  them  the  perfeft 
colours  and  flavours  of  any  particular  foreign  wines. 

(4.)  The  methods  of  condenfing  wines,  or  reducing  them  to  their  utmoll 
perfeftion  ;  without  admitting  any  fuperfluous  part. 

(5.)  The  art  of  converting  Engliflo  cyder,  and  the  tappings  of  certain  trees, 
into  tolerable  wines, 

(6.)  The  whole  bufmefs  of  wines  Ihewn  prafticable  to  great  advantage  in 
England ;  whether  wines  be  confidered  as  natural,  or  artificial  productions. 

(7.)  Attempts  to  make  extemporaneous  wines ;  or  to  turn  water  into  a 
vinous  liquor  of  the  nature  of  genuine  wine. 

(8.)  The  bell  methods  of  remedying  the  various  difcafes  of  wines. 

The  art  of  vinegars. 

Vinegar.  21.  (i.)  Shorter  methods  than  the  common  of  turning  beer  or  wines  into 

vinegar. 

(2.)  An  attempt  to  fhew  fome  profitable  ways  of  preparing  vinegar; 
without  wine,  or  the  trouble  of  brewing. 

(3.)  An  extemporaneous  way  of  making  vinegar  by  boiling  the  wine,  i£c. 

(4.)  The  ways  of  recovering  decayed  vinegar;  and  making  it  of  any 
degree  of  ftrength. 

(5.)  The  method  of  condenfing  vinegar,  or  reducing  it  to  its  leaft  volume. 

(6.)  An  attempt  towards  producing  a  folid  vinegar;  or  obtaining  the  fait 
thereof. 

The  art  of  diflillation. 

Spirits.  22.  (i.)  Improvements  of  this  art  in  its  feveral  parts;  viz.  brewing, 

fermenting,  fimple  diftilling,  reftifying,  and  compounding  ;  fo  as  to  make 
it  anfwer  the  different  intentions  of  the  operator. 

(2.)  How  to  brew  in  perfeftion  for  diftillation. 

(3.)  How  to  raife  nurferies  of  ycaft,  and  to  preferve  it  long  for  the  pur- 
pofes  ol  diftillers. 

(4.)  How  to  work  with  expedition  in  this  art;  and  how  to  greateft 
advantage. 

(5.)  How  to  make  a  clean  malt-fpirit. 

(6.)  The  bufinefs  of  proof  in  fpirits  particularly  examined. 

(7.)  The  way  of  diftilling  wine-lees  to  advantage. 

(8.)  The  beft  methods  of  redifying  ^11  kinds  of  vinous  fpirits, 
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(9.)  The  beft  form  wherein  to  export  and  preferve  fpirits. 

(10.)  The  beft  ways  of  judging  the  goodnefs  and  purity  of  fpirits. 

(11.)  Inquiries  into  the  beft  acid,  for  giving  a  true- vinofity  to  vulgar 
reftified  fpirits. 

(12.)  The  ways  of  colouring  fpirits,  and  fitting  them  for  fale. 

(13.)  The  principal  ufes  of  the  common  fpirits  extended. 

(14.)  The  hiftory  of  fpirits,  foreign  and  domeftic. 

(15.)  The  method  of  turning  common  fpirits  into  brandies,  or  arracs, 
undiftinguifhabie  from  the  foreign. 

(16.)  The  true  method  of  working  in  compound  diftillation.  This  fub- 
je6t  is  treated  at  large,  in  our  efiay  upon  the  bufinefs  of  diftillation. 

"the  art  of  fugar  making,  and  refining. 

23.  (i.)  The  common  procefs  of  making  fugar  from  the  natural  juice  olSugar. 
the  fugar- cane,  chemically  confidered. 

(2.)  Attempts  to  fhorten  this  procefs. 

(3.)  The  whole  bufmefs  of  boiling  fugars  to  their  proper  height -,  the 
more  certain  ways  of  taking  of  proof,  preventing  of  burning,  and  making 
the  matter  granulate  to  the  beft  advantage. 

(4.)  An  inquiry  into  a  method  of  converting  the  melalTes  or  treacle  into 
tolerable  fugars. 

(5.)  This  art  applied  to  honey,  and  other  vegetable  juices  ;  with  a  parti- 
cular inquiry  whether  fugar-works  might  not  be  fet  up  to  advantage  in  wine- 
countries,  and  countries  produttive  of  corn,  or  certain  trees  that  yield  plenty 
of  a  faccharine  liquor  by  tapping. 

(6.)  The  art  of  refining  fugar,  into  the  diff"erent  kinds  of  clay'd,  lump, 
loaf,  i£c.  with  the  methods  of  diff^erent  countries,  but  particularly  of  Ger- 
many, for  this  purpofe. 

(7.)  Some  attempts  towards  difcovering  cheaper  and  more  expeditious 
wa^'^s  of  refining  fugars,  and  bringing  them,  with  eafe,  to  a  perfe£l  whitenefs. 

(8.)  To  fliorten  the  procefs  of  making  fugar-candy  ;  or  to  perform  it 
without  heat,  and  the  cockle-room. 

(9.)  An  attempt  to  introduce  feveral  new  and  profitable  ufes  of  fugars, 
both  in  England  and  the  plantations. 

The  art  of  foap-making. 

24.  (i.)  The  common  methods  of  making  the  different  kinds  of  foap,  5"<;i7/. 
in  England,  confider'd. 

(2.)  To  fhorten  the  common  ways  of  preparing  the  lixiviums,  and  the 
long  operation  of  boiling. 

(3.)  The  methods  of  making  the  hard  oil-foaps  at  Joppa,  Venice,  Alicant, 
Caftile,  and  Marfeilles  ;  with  attempts  to  produce  as  excellent  in  England. 

(4.)  To  prevent  or  take  off  the  rank  fmell  of  certain  kinds  of  foap,  and 
give  it  any  agreeable  fcent  and  colour. 

(5.)  An  attempt  to  perfeft  fome  extemporaneous  methods  of  making 
either  folid  or  liquid  foaps. 
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(6.)  An  attempt  to  prepare  and  introduce  certain  medicinal  foaps,  of 
uncommon  virtues  and  ufes. 

(7.)  The  manner  of  making  mild  foaps  for  the  fineft  lace  and  linens ;  and 
for  medicinal  ufes. 

"The  art  of  tartar. 
Tarter.  25.  (i.)  The  methods  of  producing  tartar  from  different  matters. 

(2.)  The  vulgar  method  of  refining  tartar  in  Languedoc. 
(3.)  An  attempt  to  convert  red  tartar  into  white. 

(4.)  The  befl  and  moft  expeditious  ways  of  refining  or  bringing  it  into 
what  is  vulgarly  called  cream  of  tartar ;  fo  as  to  make  it  perfectly  tranfpa- 
rent,  and  clear  as  well  as  white. 

III. 

Hints  for  the  improvement  of  certain  mineral  arts. 

26.  The  mineral  arts  may  be  confider'd,  as  they  regard  falts,  earths,  or 
metals. 

The  art  of  making  tahle-falt.. 

^"^f-  27.  (i.)  The  beft  manner  of  working  fait  from  the  fea-water,  and  falc- 

pits,  in  France  and  England^ 

(2.)  The  ufes  of  the  bitter  liquor  of  the  falt-pits,  czWtdi  Bittern. 

(3.)  The  ways  of  refining  fait,  both  at  home  and  abroad. 

(4.)  The  improvement  of  falt-making,  by  means  of  congelation,  or 
freezing. 

(5.)  Some  new  methods  of  obtaining  fait,  in  its  greateft  purity  and  per-- 
fedtion. 

The  art  of  making  copperas  and'  vitriol. 

ntriol.  28.  (i.)  The  procefTes  for  making  the  common  green  and  blue  vitriols  j 

with  an  enquiry  into  the  beft  ways  of  fhortening  thefe  proceffes. 

(2.)  Attempts  towards  an  advantageous  method  of  converting  green 
vitriol  into  blue ;  or  the  vitriol  of  iron  into  that  of  copper. 

(3.)  Some  particular  ufes  of  the  raw-liquor  of  the  pyrites,  before  it  is 
boiled  into  copperas. 

(4.)  Ufes  of  the  refufe  copperas,  or  ciftern-bottoms. 

The  art  of  borax. 
Borax.  29.   (i.)  A  philofophical   and  chemical  inquiry  into  the  origin,  nature, 

and  ufes  of  this  fait,  as  found  in  the  Eaft ;  and  thence  brought  into  Europe., 
under  the  form  of  tincar  or  tincal.  Whether  it  be  a  natural  or  fadlitious 
thing  ;  with  the  manner  of  colledting,  preferving  and  packing  it  up.  Whe- 
ther it  be  not  naturally  procurable  in  Europe.  Whether  the  Venetians  have 
any  fecret  relating  hereto.  And  in  what  condition,  this  Affair  flands  with 
the  Dutch.  Whence  the  imperfeft  knowledge  of  this  fubjedt  arifes  among 
the  natural  hiltorians,  chemifts>  and  literati. 

(2/) 
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{2.)  Attempts  to  imitate  this  fait;  more  particularly  with  a  view  to  fol- 
dering,  and  the  bufinefs  of  metals. 

(3.)  The  true  method  of  refining  this  fait,  and  bringing  it  to  its  utmoft 
purity  and  beauty. 

The  art  of  burning  ft  one  ^  and  earths. 

30.  (i.)  The  beft  materials  of  lime  for  the  ufes  of  the  builder  ;  with  the  Brkk. 
moft  perfeft  methods  of  burning  the  fame,  fo  as  to  make  firm  and  durable 
plaifter,  ^c. 

(2.)  The  beft  manner  of  burning  different  clays  into  brick,  and  tile;  for 
mortar,  building,  Gfc. 

(3.)  An  attempt  to  burn  brick,  fo  as  to  make  it  refemble  ftone. 

(4.)  The  way  of  burning  alabafter,  talc,  (^c.  for  plaifter  of  Pi?m ;  and 
to  make  it  of  a  ftony  hardnefs. 

(5.)  The  art  of  enamxlJing,  and  the  art  of  ftaining,  applied  to  brick- 
making  ;  fo  as  to  make  bricks  of  any  Colour  at  pleafure. 

(6.)  The  ways  of  burning  clay-earth  for  manure. 

The  art  of  pottery. 

31.  (i.)  The  ftate  of  this  art  in  different  countries  ;  as  it  works  in  clay,  Earths 
ftone,  and  the  finer  earths,  for  the  forming  of  velTels.  n)ejfek, 

(2.)  Attem.pts  in  England  and  elfewhere,  to  imitate  or  exceed  iA\t  Indian 
porcellane  ;  with  accounts  of  their  failure  or  fuccefs. 

(3.)  The  whole  bufinefs  of  glazing,  confidered  and  improved. 

(4.)  Attempts  to  improve  upon  China  ware,  by  the  ufe  of  fome  new 
compofitions,  or  mixtures  of  earthy  matters ;  with  a  particular  account  of 
the  Drefden  China. 

The  vulgar  drl  of  inetah. 

32.  (i.)  The  bufinefs  of  finding,  judging  and  digging  of  mines;  znd.  Metals. 
feparating,   purifying  and  working  the  metals,  from  the  ore  to  the  utenfil  : 
with  the  later  difcoveries  and  improvements  made  in  this  fubjecSb. 

(2.)  An  inquiry  into  the  beft  methods  of  working  the  ftubborn  ores  ;  with 
the  ways  of  improving  the  bufinefs  of  fluxes. 

(3.)  The  feveral  ways  of  making  the  compound  or  artificial  metals;  as 
brafs,  pewter,  bell-metal,  b^c.  Tlie  various  method  of  foftening,  harden- 
ing, and  blanching  copper  ;  and  giving  it  the  appearance  of  filver  or  gold. 

(4.)  Improvements  in  the  compound  metals  ;  fo  as  to  imitate  gold  and 
filver  in  feveral  works,  to  greater  exaftnefs. 

(5.)  The  methods  of  making  iron  with  pit-coal,  and  foftening  caft-iron  ; 
with  fome  attempts  to  render  iron  malleable  without  heat,  or  to  make  it 
work  like  copper. 

(6.)  Attempts  to  feparate  filver  from  tin  ;  and  to  find  if  any  proportion 
of  the  tin  be  convertible  into  filver. 

(7.)  The  chemical  hiftory  of  folders  ;  with  improvements  in  this  ufeful 
branch  of  metallurgy. 

(8.)  The  beft  methods  of  tinning  iron-plates,  copper-plates,  Cs'^. 
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(9.)  An    inquiry    into   the   nature,    phenomena  and   effeds   of  Stahl's 
phlogiten,  or  unftuous  principle,  in  the  affair  of  metals. 
(10.)  The  bulinefs  of  gilding  and  wafhing  of  metals. 
(11.)  An  inquiry  into  the  methods  of  making  the  red  and  white  copper 
of  Japan. 

(12.)  The  more  certain  methods  of  detedling  adulterations  and  abufes  in 
'       metals. 

The  higher  art  of  metals. 
Alchemy.  ^S-  (i-)  Attempts  to  procure  the  mercuries  of  the  feveral  metals. 

(2.)  A  fet  of  new  experirrients  to  fhew  whether  one  metal  is  tranfmutable 
into  another. 

(3.)  Some  endeavours  to  fix  common  mercury  into  a  metalline  or  duftile 
matter  -,  and  to  foften  the  regulus  of  antimony. 

(4.)  The  common  method  of  turning  iron  into  copper  examin'd. 
(5.)  Mr.  Boyk'i  method  of  tranfmuting  gold  into  filver  examin'd. 
(6.)  A  fummary  view   of  the  fublimer  metallurgy  in  all  its  parts  ;  with 
particular  obfervations  and  improvements  upon  fuch  things  therein  as  appear 
folid  and  ufeful. 

The  art  of  fmithery. 
Smithery,  ^4.  This  art  chemically  confidered  in  the  hands  of  the  goldfmith,  filver- 

fmith,  copper-fmith,  tin-man,    pewterer,    plumber,  and  iron-fmith;  with 
fome  attempt  to  fupply  their  refpedive  defiderata. 

The  art  of  founder^. 
Cajlin^,  3^.  (i.)  To  find  the  beft  mixtures  and  methods  for  cafting  large  ord- 

nance, bells,  fc?f. 

(2.)  Inquiries  into  the  moft  direft  means  of  making  the  metal  run  fmooth, 
clofe  and  found. 

(3.)  The  common  bufinefs  of  foundery  in  brafs,  improved. 
(4.)  The  ways  of  cafting  iron-guns,  ftove-backs,  i£c.  at  the  iron-furnace; 
with  a  view  to  their  improvement. 

The  art  of  praSiical  mineralogy. 

Examining  36.  (i.)  Chcmical  mcthods  of  examining  the  various  mineral  bodies; 

minerals.        to  difcover  their  natures  and  contents. 

(2.)  The  principal  ufes  of  fuch  bodies  as  cadmia,  arfenic,  mundic,  yellow 
zink,  i£c. 

(3.)  The  various  metallic  compofitions  to  be  made  with  them;  and  the 
manner  wherein  they  affeft  and  alter  the  perfeft  metals. 

IV. 

Hints  for  the  improvement  of  certain  mix'd  chemical  arts. 

37.  By  mix'd  arts  we  underftand  thofe  which  are  exercifed  upon  fubjeds 
of  more  than  one  of  three  clafles  at  once ;  as  upon  animal  and  vegetable 
fubjeds  together.  ^be 
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'The  art  of  paper,  in  wool,  ftik,  and  linen. 

38.  (i.)  The  common  methods  of  making  the  different  kinds  of  paper.    Pnpir. 
(2.)  This  bufinefs  confidered,  with  a  view  to  Ihorten  and  improve  the 

procefs. 

(3.)  The  methods  of  making  the  whiteft  paper,  and  giving  any  kind  of 
colour  thereto ;  with  the  ufual  method  of  making  that  called  marbled-paper ; 
with  its  improvement,  both  at  home  and  abroad,  (^c. 

(4.)  Some  attempts  to  render  paper  more  durable,  and  lefs  apt  to  be 
gnaw'd,  or  torn  by  domefcic  animals,  ^c. 

(5.)  The  ftate  of  this  art  in  China,  France,  Holland  and  England. 

(6.)  The  ways  of  emboffing  and  printing  ol  paper  for  hangings,  (^c. 

(7.)  The  application  of  this  art  to  the  ajbejios,  fo  as  to  make  incombulli- 
ble  paper. 

(8.)  An  attempt  towards  a  method  of  difcharglng  the  printers  ink  ouS 
of  paper. 

(9.)  The  beft  way  of  making  filtrlng-paper  for  chemical  ufes. 

(10.)  New  kinds  of  paper  for  cartridges,  hangings,  i^c.  that  fhall  not 
take  fire.  - 

The  art  of  inks. 

39.  (i.)  Ways  of  preparing  folid  and  fluid  inks,  of  all  colours.  hb. 
(2.)  Methods  of  difcharging  moft  kinds  of  ink. 

(3.)  Ways  of  recovering  the  colour  of  decay'd  ink  ;  fo  as  to  render  old 
and  almofl  effaced  manufcripts  legible. 

(4.)  The  fympathetic  inks  confider'd. 

(5.)  The  printers  ink  improved. 

(6.)  Ways  of  curing  the  imperfedions  of  the  common  writing-ink, 
fo  as  to  render  it  undifchargeable  ;  preferve  it  from  ropinefs,  mouldinefs, 
and  being  prey'd  upon  by  time,  and  vermin,  that  would  otherwife  deftroy 
the  paper. 

The  art  of  japanning. 

40.  (i.)  The  ftate  of  this  art  m  England ;  with  its  means  of  xm-^roy e-  Vaniij^. 
ment. 

(2.)  An  attempt  to  introduce  the  amber-varnifh,  fo  as  to  give  a  thick 
coat  of  real  amber. 

(3.)  The  japanning  oi  Europe  compared  with  that  of  the  Eaft. 

The  art  of  glafs. 

41.  (i.)  The  common  procelles  for  making  the  different  kinds  of  glafs,  Glafs. 
examin'd. 

(2.)  The  ftate  of  this  art  in  different  countries. 

(3.)  The  late  improvements  in  the  art  of  glafs,  carried  ftill  farther. 

(4.)  Attempts  to.prfevent  veins  in  the  finer  glafs. 

(5.)  Attempts  to  difcover  fome  material  for  the  glafs-houfe  pots,  not 
fubjedb  to  crack  or  flaw  in  the  fire. 

(6.)  The  moft  pradicable  ways  of  flopping  fuch  cracks,  when  they 
happen.  (7.) 
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(7.)  The  methods  of  flaining  and  colouring  glafs. 

(8.)  The  ways  of  imitating  gems  in  glafs. 

(9.)  Attempts  to  make  glafs  approach  the  hardnefs  of  the  diamond. 

(to.)  Attempts  to  mollify  glafs,  or  render  it  in  fome  degree  malleable. 

The  art  of  pharmacy. 

42.  (i.)  The  prefent  ftate  of  chemical  pharmacy  confider'd. 

(2.)  How  far  it  obtains,  and  how  far  it  fails  of  obtaining  the  fpecific 
.virtues  of  the  materia  medica. 

(3.)  Attempts  to  introduce  various  new  and  efFeftual  methods  of  treat- 
ment into  this  art  •,  with  a  view  to  procure  the  real  virtues  of  fimples,  and 
render  them  fpecific. 

C4.)  An  attempt  to  regulate  and  afcertain  the  bufmefs  of  compofition  in 
this  art. 

The  art  of  pigments. 

43.  (i.)  This  art  confidered,  in  the  hands  of  the  dry-falter,  colour-man, 
and  painter. 

(2.)  The  beft  and  fhorteft  methods  of  prepa4"ing  the  feveral  pigments  ; 
as  white-lead,  red-lead,  the  lakes,  the  blues,  the  greens,  the  reds,  (^c. 
with  the  ways  of  grinding,  mixing  and  fitting  them  for  the  painter's  pallet, 
and  other  ufes. 

(3.)  Attempts  to  introduce  feveral  new  kinds  of  artificial  pigments- 

The  art  of  fire -works. 

44.  (i.)  The  beft  methods  of  preparing  gunpowder,  for  its  feveral  ufes. 
(2.)  Attempts  to  make  the  whole  parcel  of  gunpowder  take  fire  iriftanta- 

neoufly  in  large  charges. 

(3.)  Some  attempts  to  improve  gunpowder,  and  ihcreafe  its  force  ;  with 
the  beft  ways  of  preferving  it  from  accidents. 

(4.)  The  whole  bufmefs  of  fire-works  confider'd. 

(5.)  Some  attempts  to  imitate  the  phsenomena  of  the  fun,  ^c.  by  fire- 
works. 

(6.)  An  inquiry  into  the  Chinefe  method  of  fire-works. 

The  art  of  printing  on  Callico,  and  linen. 

45.  (i.)  The  ufual  methods  of  preparing  the  fubjeft,  laying  ort  the 
colours,  or  giving  and  fixing  the  ftain. 

(2.)  An  inquiry  into  the  durability,  nature,  and  changes  of  thefe  colours; 
and  the  ways  of  difcharging  them; 

(3.)  The  ways  of  imitating  the  fine  fix'd  reds  and  blues  oi India. 

(4.)  The  chemical  hiftory  of  ftains  and  mildews. 

(5.)  The  chemical  hiftory  of  madder  ;  and  its  ufes  in  this  art. 

(6.)  The  feveral  colours,  at  prefent  ufed  in  calHco-printing,  how  pre- 
pared, and  improved. 
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(7.)  An  attempt  to  fupply  the  defefts  of  this  art ;  by  ftriking  certain 
ftains,  without  the  affiftance  of  alkali  and  acid. 

(8.)  An  inquiry  into  the  ftate  of  callico-printing  in  th&  Eajl-Indies ;  and 
the  chemical  artifices  there  ufed  for  the  purpofe, 

"The  art  of  printing  on  paper,  with  metalline  types. 

46.  (i.)  The  beft  ways  of  preparing,  calling  and  working  the  mix^di Printing, 
metal  for  printers  types  ;  fo  as  to  give  the  letter  a  full  face>. 

(2.)  The  moft  expeditious  methods  of  cleanfing  the  forms.. 
(3.)  Attempts  to  improve  the  printer's  varnifh. 
C4.)  Certain  attempts  to  improve  the  printer's  ink. 

47.  Befides  the  various  arts  of  this  kind,  which  feem  more  direftly  che- 
mical, there  are  many  others  capable  of  receiving  improvement  from  che- 
miftry  -,  and  among  thefe  may  be  reckon'd  painting,  fculpture,  ftatuary, 
architedture,  agriculture,  hulbandry,  navigation,  aftronomy,  and  all  the 
praftical  arts,  both  of  peace  and  war. 

48.  Upon  a  flight  furvey  of  the  prefent  ftate  of  the  chemical  arts  in  Eng- 
land, there  appears  to  be  room  for  the  introduftion  of  feveral  new  onesj, 
and,  among  others,  the  following. 

(i.)  The  refining  of  animal  fats,  for  curious  ufes. 
(2.)  The  making  of  fal-ammoniac  from  refufe  matters. 
(3.)  The  impraved  method  of  refining  camphire. 
(4.)  The  refining  of  tartar,  into  beautiful  cryftals, 
(5.)  The  refining  of  coarfe  manna. 
(6.)  The  improvement  of  £^y2!;«  fait. 

(7.)  The  compleating  of  borax  ;  or  the  perfedt  manner  of  refining  tincaL 
(8.)  The  boiling  down  malt- wort  to  a  treacle,  for  diftillation,  brewing, 
and  exportation. 

(9.)  New  art  of  brewing,  with  cheap  materials. 


(10. 
(II. 

(12. 
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New  art  of  wines. 
New  art  of  vinegars. 

New  art  of  producing,  and  reftifying  fpirits. 
The  perfeft  imitation  of  French  brandies,  and  Indian  arracs.. 
The  preparing  of  new  Englijlo  brandies,  and  Engliflj  arracs. 
The  raifing  nurferies  of  ferments,  of  different  kinds. 
The  art  of  recovering  eager  wines,  and  mufty  drinks^ 
New  manufafture  of  v/ine-Iees. 

The  rnanufafture  of  white-lead,  without  vinegar,  horfe-dung,  or. 
; ;  or  without  prejudice  to  health. 
The  making  of  Englijh  liquorice. 
The  making  of  Englijh  opium. 
The  art  of  teas. 
New  art  of  fnuiFs. 
The  making  of  oil-foap. 
The  making  of  blue  vitrioj. 
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49.  The  feveral  preceding  articles  are  not  here  propos'd  as  bare  hints 
only,  or  fuperficial  glances  unwarranted  by  experiments  or  obfervation  •,  but 
as  an  intimation  of  fome  advantage  to  be  rationally  expeiled  from  a  due 
profecution  of  the  fubjeft. 

SECT.     III. 

Of  Co?7ijnercial  Chemistry. 

Conmercial      i.  13  Y  commercial  chemiftry  is  meant  the  application  of  philofophical  and 
cheimjhy.  |^  technical   chemiftry,  to  the   founding,  fupporting,  and  improving 

of  trades  and  commerce. 
Its  farts.  2.  In  this  view  commercial  chemiftry  will  confift  of  three  principal  parts  ; 

viz.  (1.)  The  exercife  of  all  the  chemical  arts  in  fuch  a  manner  as  to  fupply 
beyond  the  demands  ot  a  fingle  nation  ;  and  afford  a  furplus  of  commo- 
dities for  exportation,  and  foreign  confumption.  (2.)  The  leveral  ways  of 
condenfing,  curing,  preparing,  fecuring  and  fitting  natural  and  artificial 
productions,  or  commodities,  for  tranfportation  and  carriage.  And  (3.) 
The  means  of  fupplying  the  chemical  neceflaries  to  voyagers,  and  travellers, 
for  founding,  fupporting  and  improving  trade,  traffic,  and  commerce  in 
different  countries. 

Hints  for  extending  the  chemical  arts,  and  rendring  them  commercial. 
How  to  he  ex-  j.  This  Subjeft  is  of  too  complex,  and  intricate  a  nature,  to  be  adjufted 
from  bare  philofophical  and  chemical  confiderations  :  a  knowledge  of  the 
difl'erent  policies,  laws,  interefts,  and  cuftoms  of  nations  is  here  required  ; 
or  the  joint  abilities  of  the  ftatefman,  and  the  merchant.  Thus  perhaps 
it  might  not,  tho'  it  were  practicable,  be  the  intereft  of  England  to  riv^l 
France  in  wines  and  brandies  ;  Germany,  and  Sweden  in  metals  ;  nor  Holland 
in  the  produftion  of  corn-fpirit,  and  the  cheap  preparation,  or  refinement, 
of  certain  other  commodities. 

4.  But  fuppofing  Englatid  at  full  liberty,  and  the  cuftoms,  duties  and 
draw-backs  in  her  favour ;  then  it  is  a  point  of  philofophical  and  chemical 
confideration,  to  fhew  what  arts  may  be  render'd  commercial,  for  the  benefit 
of  our  own  kingdom.  And  among  others  of  this  kind  may  come  the  fol- 
lowing ;  viz. 

(i.)  The  arts  of  wines  and  brandies  ;  from  grapes  of  EngliJIo  growth. 

(2.)  The  fame  arts,  without  grapes,  to  greater  advantage. 

(3.)  The  art  of  producing  corn-fpirit,  to  better  advantage  than  the  Dutch  ; 
and  under-felling  them  at  the  foreign  markets. 

(4.)  The  art  of  producing  vinegars,  cheaper  than  m  France  or  Holland. 

(5.)  The  art  of  producing  arracs,  equal  or  fuperior  in  goodnefs  to  thofe 
of  hidia. 

(6.)  The  art  of  refining  camphire,  to  greater  perfeftion  than  in  Holland. 

(7.)  The  art  of  making  hard  oil-foaps,  equal  to  the  foreign, 

(8.) 


tet:ded. 
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(8.)  The  arts  of  curing  feveral  forts  of  fifli,  and  flefh,  to  greater  advan- 
tage than  in  Holland^  Germany,  iSc. 

(9.)  The  art  of  refining  borax,  to  greater  perfeftion  than  \n  Holland. 

(10.)  The  art  of  making  white-lead,  to  greater  advantage,  than  in 
Holland. 

5.  It  is  not  neceflary  to  be  large  in  the  enumeration  of  other  chemical 
arts,  no  lefs  improveable  than  thefe,  for  the  purpoies  of  commerce  ;  be- 
caufe  a  fingle  one,  when  fully  advanced  and  extended,  may  often  prove 
the  principal  bufinefs  of  a  whole  country  ;  as  the  art  of  wines  in  France.^ 
Spain,  and  Portugal ;  the  art  of  fugar  in  the  plantations  ;  the  art  of  metals 
in  Germany,  and  Sweden,  &c.  And  in  this  large  view  it  is  that  arts  come 
to  be  confider'd  under  the  head  of  commercial,  as,  in  a  lefs  extenfive  way, 
they  fall  under  that  of  technical  chemiftry ;  to  which  we  therefore  refer, 

•Conftderations  on  the  more  perfect  ways  of  condenfing  commodities,  for 
exportation,  without  impairing  their  virtu-es. 

6.  Before  goods  are  fent  abroad,  'tis  proper  they  fhould  be  reduced  to  Commercial 
the  leafl:  volume  they  are  capable  of,  without  injury  ;  and  put  into  a  con-  <^<'"'f^"M'<">- 
dition  of  receiving  the   leaft   damage  from   the  weather,  falt-water,  and 

other  accidents.  Thus,  metals  are  tranfported  inftead  of  their  ores  ;  fugar 
inftead  of  the  fugar- cane  ;  dry  raifins  inftead  of  grapes  ;  high  fpirits  inftead 
of  low-wines  ;  fait  inftead  of  fea-water,  tfc.  with  care  to  fecure  each  fub- 
jeft,  that  requires  it,  in  a  fuitable  fuftage,  or  futail.  And  thus  by  means 
of  commercial  chemiftry,  different  countries  are  fupplied  with  pitch,  tar, 
rofin,  turpentine,  brimftone,  wax,  oil,  tallow,  tann'd-hides,  wines,  bran- 
dies, fait,  fugars,  treacle,  paper,  lead,  tin,  iron,  filver,  i^c.  whereby  all 
trade,  traffic,  and  commerce  is  fupported. 

Hints  for  the  hiftory  of  commercial  condenfation. 

7.  (i.)  The  method  of  condenfing  wines,  fo  as  greatly  to  leflen  ^Arlhe coi-Jenf- 
bulk  ;  and  at  the  fame  time  improve  their  virtue  and  goodnefs,  and  render  %  ofivines. 
them  more  durable,  or  lefs  fubje6t  to  change  or  decay,  either  by  land  or  fea<. 

(z.)  The  way  of  condenfing  malt-liquors  and  vinegars  for  exportation, 
in  the  form  of  a  rich  liquid,  not  fubjeft  to  fpoil  in  the  longeft  voyage. 

(2.)  The  art  of  condenfing  all  kinds  of  fpirits,  brandies,  rums,  and  arracs, 
without  lofing  of  their  natural  flavours,  or  virtues. 

(4..)  The  art  of  condenfing  the  juice  of  foreign  grapes,  and  leaving  it  fit 
to  be  made  into  wines  in  countries  that  produce  no  wines  of  their  own. 

(g.)  Methods  of  reducing  the  tinging  parts  of  the  more  bulky  dying- 
ftufFs,  to  a  kind  of  extraft  ;   for  the  ufe  of  dyers,  t?f, 

(6.)  The  reduftion  of  pot-afh,  tincal,  and  borax,  to  a  lefs  volume,  or 
weight  •,  yet  retaining  all  their  effential  parts. 

Hints  for  the  hiftory  of  commercial  ctiration. 

8.  (i.)  The  beft  ways  of  curing  animal  fubftances ;  but  particularly  flefli,  Commnitl- 
fifh,  and  animal  oils  or  fats,  for  exportation,  and  long  voyages.  curathr. 
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(2.)  The  beft  ways  of  curing  various  vegetable  commodities  ;  as  fruits, 
woods,  gums,  hops,  tobacco,  and  all  animal,  vegetable,  and  mineral  drugs. 

Hints  for  the  hijiery  of  commercial  package. 

9.  (i.)  When  goods  are  cured,  and  reduced  to  their  fmalleft  bulk,  for 
exportation,  the  next  confideration  is  the  manner  of  packing  them  up,  and 
fecuring  them  to  the  beft  advantage. 

(7..)  Goods  are  reducible  to  two  fpecies,  viz.  fluid  and  folid;  according 
to  the  nature  whereof,  they  require  a  different  package :  whence  an  inquiry 
into  the  beft  v/ays  of  fecuring  oils,  wines,  brandies,  treacle,  malt-liquors, 
tar,  turpentine,  quickfilver,  ^c. 

(■}.)  An  inquiry  into  the  beft  methods  of  fecuring  folid,  but  liquifiable 
goods  •,  as  kelp,  pot-afh,  fugar,  foap,  nitre,  vitriol,  borax,  alum,  Qc. 

(4..)  The  methods  of  fecuring  volatile  and  ftrong-fcented  folids  ;  as  cam- 
phire,  mulk,  afa-foetida,  &'c.  {o  as  to  prevent  their  avolation,  or  affefting 
other  kinds  ot  goods. 

(^.)  The  beft  methods  of  fecuring  teas,  and  all  fine  goods,  that  are  apt 
to  catch  and  retain  any  heterogeneous  odour. 

(6.)  The  beft  ways  of  preparing  wrapping-cloths  for  dry  goods ;  as 
the  Eaft-India  wax-cloth,  and  tutenag-canifters,  the  Englifh  oil-cloth, 
tarpawling,  i^c. 

Hints  for  a  hiftory  of  the  ufes  of  chemiflry  to  travellers,  or  in  long  voyages 
at  fea,  with  a  view  to  commerce. 

10.  (i.)  The  necefTaries  for  long,  trading  voyages  Ihewn ;  as  particularly 
a  chemical  cheft,  a  portable-furnace,  and  a  fmall  apparatus,  confifting  of 
a  fcrew-prefs  for  oils  •,  of  flux-powders,  quick-filver,  and  antimony,  i^c. 
for  alTaying  of  gold,  filver,  and  ores. 

(2.)  The  more  certain  figns  of  mines  •,  efpecially  from  the  chemical 
examination  of  mineral  waters,  and  the  evaporation  of  mineral  juices. 

(■^.)  The  more  expeditious  ways  of  allaying  animal,  vegetable,  and  mine- 
ral fubftances  •,  to  fliew  what  proportion  of  valuable  or  merchantable  com- 
modities they  hold  :  illuftrated  in  oils,  effences,  mineral  liquors,  drugs, 
ores,  and  other  mineral  or  metallic  matters. 

('4.J  Heads  of  inquiries,  to  be  made  by  travellers,  into  the  produdions  of 
different  countries,  as  particularly  into  the  manner  of  preparing  arracs,  nitre, 
borax,  porcellane,  and  the  curing  ot  teas  in  the  Eafl ;  making  fal-ammoniac 
in  xhs.  Levant;  vitriol  in  Germany-,  brandies  in  France;  pot-afh  inRuJfa,  &cc. 

(g.)  An  account  of  certain  chemical  contrivances,  capable  of  deceivino- 
travellers  and  merchants  in  the  condition  of  commodities  ;  with  the  moil- 
expeditious  ways  of  detefting  fuch  impofitions :  as  the  f'ophiftication  of 
wines,  brandies,  vinegars,  and  arracs  •,  the  debafement  of  gold-fand,  gold- 
bars,  or  ingots,  filver,  copper,  tin  •,  counterfeit  gems,  &c. 

(6.)  The  more  certain,  and  expeditious  chemical  ways  of  difcovering  the 
goodnefs,  or  genuinenefs  of  moft  merchantable  commodities  :  with  the  beft 
methods  of  alTaying  pot-alh,  tincal,  amber,  ambergreafe,  mufk,  opium,, 
aloes,  the  natural  balfams,  bezoars,  and  various  other  kinds  of  drugs. 

(7-) 
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{•].)  The  more  ready  ways  of  examining  whether  unexperienced  waters 
be  wholefome. 

(8.)  The  beft  methods  of  preferving  fruits,  flowers,  and  feeds  in  their 
perfeftion,  during  a  long  voyage. 

(9.)  The  beft  methods  of  obtaining  and  preferving  frefh- water  at  fea. 

(loj.  The  beft  and  moft  expeditious  ways  of  edulcorating  the  fea-water, 
fo  as  to  render  it  potable,  or  fit  for  common  ufes. 

(II.)  The  beft  methods  of  preferving  frelh  provifions,  at  fea. 

(^I2.j  The  befl  pharmaceutical  methods  of  curing  certain  difeafes  incident 
to  failors,  and  travellers,  in  long  voyages,  and  in  fome  particular  countries. 

SECT.     IV. 

Of  Oeconomical  Chemistry. 

Y  oeconomical  chemiftry,  is  underflood  the  application  of  philo-  Occonmnhal 
fophical,  technical,  and  commercial  chemiftry,  to  the  particular  'chemiftry. 
ufes  of  a  family. 

2.  Hence  oeconomical   chemiftry  is  of  great  extent;  as  bringing  into  Its  2ifes  and 
practice,  tho'  in  a  fmall  way,  moft  of  the  larger  works  of  commercial  and  extents. 
technical  chemiftry  :  from  the  latter  whereof,  it  differs  only  as  that  does 

from  commercial  chemiftry  •,  the  firft  producing  to  ferve  a  family,  the  fecond 
a  fingle  nation,  and  the  third  the  world. 

3.  This  branch  of  chemiftry  may  be  confider'd  with  regard  to  the  feveral 
offices  of  a  houfe  ;  wherein,  as  in  fo  many  different  laboratories,  'tis  ufually 
praftiled  ;  that  is,  with  regard  to  the  brew-houfe,  the  cellar,  ftore-room, 
kitchen,  dairy,  laundry,  and  their  refpeftive  ftores,  furniture,  and  apparatus. 

Hints  for  the  ceconomieal  hijiory  of  fermentaticn,  or  the  management  of  the 
brew-houfe  and  the  cellar. 

4.  (1.)  The  beft  methods  of  brewing  with  malt,  for  the  fervice  of  a.  Oecommicai 

family.  ferme?itatiiiu. 

(2.)  The  method  of  brewing  with  honey,  for  mead,  metheglin,  and  a 
liquor  refembling  canary. 

(g.)  The  method  of  brewing  with  treacle,  fugar,  and  mix'd  vegetable 
matters. 

(4..)  The  beft  method  of  making  cyder  and  perry;  either  fimple,  or  by 
"mixture. 

(r;.)  The  method  of  brewing  with  fome  particular  vegetable  juices,  of  a 
faccharine  nature. 

(6.)  Certain  new  methods  of  making  particular  drinks. 

(y.)  The  art  of  preferving  yeaft,  for  fome  months,  frefh  and  found,  for 
various  ufes. 

(8.)  The  whole  bufinefs  of  making  perfedl,  found,  and  v/holefome  wines 
©f  Englijh  grapes. 
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(9.)  The  beft  ways  of  imitating  all  the  foreign  wines,  without  cither 
grapes,  or  raifins. 

(10.)  The  perfedt  imitation  oi Tokay  wins. 

(11.)  The  art  of  made-wines,  with  raifins,  or  without,  to  great  per- 
feftion. 

(12.)  Some  methods  of  curing  foul  and  ropy  wines,  and  recovering  eager 
drinks. 

(13.)  The  beft  ways  of  defending  a  vault  or  cellar  from  frollj  and  of 
reftoring  wines  or  drinks  that  have  been  frozen, 

(14.)  The  methods  of  preferving  the  caflis  and  brewing- vefTels,  in  their^ 
greateft  purity  and  perfection  :  with  certain  ways  of  recovering  mufty  veffels. 

(15.)  The  beft  method  of  eredting  a  brew-houfe  ;  fo  as  greatly  to  leffen 
the  labour  and  expence  ufually  attending  the  making  of  drinks. 

(16.)  The  art  of  vinegar  and  verjuice  i  from  malt,  raifins,  wines,  cyder,, 
crabs,  &c.  with  the  beft  methods  of  making  them  durable,  and  preferving 
them  at  all  times  fit  for  ufe. 

Hints  for  the  hijiory  of  thejlillatory,  and  the  ftore-room. 

■The family  ^.  (i.)  The  petfeft  ways  of  making  the  moft  ufeful  fimple-watersi 

_^;^//a/<j?j  and  ^2.)  The  beft  manner  of  diftilling  fpirits  from  the  grounds  of  beer,  ale, 
or  wine-lees,  for  the  fervice  of  the  lamp,  or  the  making  of  compound 
waters. 

(3.)  A.  fet  of  the  moft  ufefu.l  cordial  waters,  for  the  fervice  of  a  family  ; 
made  either  by  diftillation  or  infufion. 

(4.)  Certain  eafy  and  cheap  ways  of  imitating  Fr«»fy&  brandy,  and  Indian 
arrac,  for  family-ufes. 

(5.)  The  kind  of  ftill  moft  proper  for  oeconomical  purpofes -,  with  the 
method  of  fetting  and  working  it  to  advantage ;  elpecially  in  large  families, 
and  gentlemens  country -feats. 

(6.)  The  beft  methods  of  drying  and  preferving  flowers,  fruits,  herbs, 
roots,  and  feeds,  for  family-ufes. 

(7.)  The  ways  of  preferving  foreign  fruits,  as  oranges,  citrons,  (^c.  all 
the  year. 

(8.)  The  art  of  conferving  certain  vegetable  productions,  in  vinegar,  or 
compound  pickles. 

(^.)  The  art  of  conferving  fruits,  flowers  and  vegetable  juices  with  ftigar  -, 
for  the  table,  and  certain  medicinal  ufes. 

(10.)  The  art  of  conferving  certain  animal  fubftances  v/ith  fairs,  fugar, 
and  acid  fumes,  or  fmoke,  for  the  table. 

(11.)  The,  beft  methods  of  preferving  nuts,  peas,  legumens,  &c.  fo  to  eat 
as  if  frefh  gather'd.  '*^ 

Hints  for  a  hijiory  of  culinary  arts. 

(Zulinary  6.  (i.)  To  determine  the  beft  fewel  for  kitchen  ufe  j  and  a. method  for 

»rts.  rendring  it  cheap,  and  inofFenfive, 
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(2.)  The  moft  expeditious  and  agreeable  methods  of  hghting  a  fire,  or 
warming  a  room. 

(3.)  The  bell  methods  of  preventing  the  inconveniences  arifing  from 
fmoke,  foot,  and  effluvia  in  a  kitchen. 

(4.)  The  art  of  edulcorating  the  refufe  fat  of  a  kitchen,  for  lamps  or 
other  oeconomical  ufes. 

(5.)  The  manner  of  introducing  the  Balneum  Maria,  andPapn's  digeftor, 
into  the  kitchen,  with  advantage. 

(6.)  The  beft  methods  of  preferving  all  the  metalline  furniture  of  a 
kitchen,  from  ruft  and  tarnifh. 

(7.)  The  method  of  exprefling  fallad-oils  from  various  feeds;  as  particu- 
larly from  the  feed  of  muftard,  isfc. 

(8.)  The  method  of  making  the  fineft  and  keenefl:  fait  for  the  table,; 
with  the  ways  of  lendring  it  medicinal  to  certain  purpoles^ 

Hinls  for  the  chemical  hijiory  of  the  dairy. 

7.  (i.)  The  chemical  hiftory  of  milk,  and  its  different  parts.  Arts  of  ths 
(2.)  Methods  of  procuring  the  largeft  yield  of  dairy  productions.                '^"'^y' 
(j,.)  The  chemical  hiftory  of  rennet,  and  certain  vegetable  acids,  in  the 

making  of  cheefe  and  butter. 

(^4.^  The  proper  application  of  cold,  heat,  reft,  and  agitation  in  the 
bufmefs  of  the  daiiy. 

(^.)  To  determine  the  beft  Icind  of  velTels  and  utenfils  for  the  dairy. 

( 6.  j  Ways  of  flavouring  and  colouring  thefe  produdlions  to  any  particular 
fiaiie  or  fancy. 

Hints  for  the  chemical  hiftory  of  the  laundry. 

8.  (i.)  The  beft,  family  methods  of  making  foaps,  for  different  kinds  of  Arts  of  thh- 
linen  and  laces,  (£c.  laundry.. 

(2,)  The  beft  family  ways  of  preparing  the  fineft  blues  and  ftarch. 

(^.)  The  beft  methods  of  taking  fpots,  ftains,  iron-moulds,  mil-dew,  t?f.. 
out  of  linens  and  laces. 

(^.)  The  art  of  bleaching,  or  whitening  of  linen- 

(g.)  The  method  of  foftening  hard  waters ;  or  fitting  them  for  the  ufesr> 
of  the  laundry,  dairy,  and  the  kitchen. 

Hints  for  the  chemical  hiftory  of  ceriain  pleafurable,  ceconcnical  matters.  ^ 

9.  (i.)  An  account  of  feveral  curious  and  ufeful  oeconomical  experiments.  Various  family 
f^.j  To  preferve  paintings,   and  all  kinds  of  furniture  within  doors.  matters. 
(l.)  To  preferve  wood- work,  expofed  to  the  wet  and  weather. 

(if.)  The  hiftory  of  manures ;  and  the  beft  ways  of  preparing  grain  for 
the  ground. 

{^.)  To  render  potable  liquors  cool  and  pleafant  in  the  fummer,  or  in 
hot  countries. 

C6./  To.  find  pleafant  and  wholefome  fubftitutes  for  teas,  i£c,  in  Engknd. 
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(y.j  The  hiftory  of  the  hot-houfe  •,  with  new  contrivances  for  producing 
the  pine-apple,  coffee,  and  various  foreign  fruits. 

(i.)  The  ways  of  procuring  grateful  odours,  and  re-vivifying  the  air  in 
rooms,  or  large  affemblies. 

(g.)'  The  ways  of  exhibiting  curious  chemical  phenomena  at  public 
entertainments,  in  the  way  of  illuminations,  &c. 

lo.  Thus  we  have  lightly  touch'd  fome  principal  heads,  under  which 
chemiftry,  or  artificial  philofophy,  may  be  confider'd,  with  a  view  to  its 
farther  advancement.  The  form  wherein  they  are  fpoke  to,  being  that  of 
hints,  Ihews  them  intended  for  perfons  already  acquainted  with  the  art :  as 
hints  are  more  fuited,  and  often  prove  more  acceptable,  to  the  inteUigent  in 
any  art,  than  thole  full  explanations,  and  dedudtions,  which  are  grateful 
chiefly  to  the  lefs  knowing  -,  who  may  be  better  gratify'd  by  exemplifying 
and  illuftrating  the  particulars  here  intimated.  For  the  prefent,  it  is  hoped, 
that  any  one  may  hence  form  fome  tolerable  notion  of  chemiftry;  and 
become  fenfible  of  its  utility. 
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ESSAY       II. 

An  Essay  to  introduce  a 

PORTABLE    LJBORJTORT: 

By  means  whereof  all  the 

CHEMICAL    OPERATIONS 

Are  commodioufly  perform'd, 
For  the  purpofes  of  philofophy,  medicine,  metallurgy,  and  a  family. 

With     SctifLPTURES. 

S  E  C  T.     I. 

PRELIMINARIES. 

I. '   I    TIE  intention  of  this  eflfay  is  to  facilitate,  and  promote,  the  prac-  Ihsdejign, 
I       tice  of  chemiftry,  by  delineating  a  commodious  laboratory  j  with 
fome  familiar  direftions  for  its  ufe  and  application. 

2.  But  as  the  ufes  of  the  laboratory  cannot  be  underftood  without  fome 
previous  knowledge  of  the  art  intended  to  be  pradlifed  with  it;  we  fhall 
her^,  by  way  of  preliminaries,  give  a  fhort  view  of  chemiftry,  and  point 
out  the  general  manner  of  exercifing  it  to  advantage. 

3.  Chemiftry  is  of  a  very  extenfive  nature  ;  fo  as  to  affift  all  the  othtr  -^ature  0'" 
arts  and  fciences  :  whence  it  may  be  conceived  as  an  effeftive  or  artificial  chemiftry. 
kind  of  philofophy,  that  greatly  contributes  to  fet  on  foot  and  promote  the 

aiftive  bufinefs  of  the  world. 

4.  The  art  indeed  has  hitherto  been  little  confider'd  in  this  light ;  but 
"'tis  time  to  advance  it  beyond  an  infant  ftate,  and  introduce  it  farther  into 
human  affairs. 

5.  The  works  of  LtiHy,  Valentine,  Hollandus,  Paracelfus,  Helmont,  Glauber, 
and  the  generality  even  ot  the  more  eminent  chemifts,  do  not  fhew  us  the 
true  nature  and  genius  ot  chemiftry  ;  or  the  direft  manner  of  applying  it  to 
the  improvement  of  ufeful  knowledge,  arts,  trades,  and  the  bufinefs  of  men. 
Thofe  authors  either  had  not  the  neceffary  tempers  or  talents  for  the  pur- 
pofe  i  fome  of  them  wanted  generofity  and  franknefs,  others  a  due  compafs 
of  knowledge,  others  a  clear  and  intelligible  way  of  delivering  themfelves  » 
and  moft  of  them  wanted  a  tindlure  of  the  true  philofophy  and  geometrical 
reafoning :  fo  that,  in  general,  they  have  amufed,  perplexed  and  puzzled 
themfelves,  as  vi-ell  as  their  readers  ;  and  thus  render'd  a  plain  and  rational 
art  difagreeably  intricate  and  forbidding. 
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In  ufe  to  fbi-      6.  But  the  happy  philofophical  temper  and  talents  of  Mr.  Boyle,  have 
Jo/sfiy.  clear'd  us  of  this  embaralTment  •,  and  fliewn  how  chemiftry  may  be  famiUarly 

praftifed  to  advantage  :  his  diffufive  knowledge,  and  fober  reafon,  have 
fettled  the  art  upon  its  true  foundation  •,  and  directed  the  application  of  it 
to  the  nobleft  ufes.  He  has  iliewn  us  the  method  of  introducing  found 
philofophy  into  the  laboratory  ;  and  there  applying  it  to  bufinefs,  the  pro- 
motion of  arts  and  every  kind  of  ufeful  fcience.  And  perhaps  there  is  no 
better  method  than  this,  difcoverable  by  human  means,  for  the  advance- 
ment of  philofophy  itfelf,  and  the  pra£i:ical  inventions  of  men. 

7.  Thus,  the  common  philofophy  of  our  times  is  often  explain'd,  illuftra- 
ted,  confirmed,  improved,  and  in  fome  cafes  fliewn  to  be  infufficient,  by 
the  proper  ufe  and  application  of  chemiftry  •,  whofe  peculiar  province  it  is 
to  feparate,  dilTolve  and  compofe  bodies  by  art,  change  their  internal  tex- 
ture, and  give  them  new,  fenfible  propei-ties,  forms,  and  appearances.  For 
examole,  it  can  readily  change  the  colours,  taftes  and  odours  of  various  con- 
cretes -,  render  fix'd  bodies  volatile,  and  volatile  bodies  fix'd ;  turn  fluids  into 
foUds,  and  folids  into  fluids ;  conofive  bodies  into  neutrals,  and  neutral 
into  corrofive  bodies  •,  with  numerous  inftances  of  the  like  nature  •,  and  all 
this  by  means  of  certain  operations,  the  caufes  whereof  are  in  the  hands  of 
the  artift :  whence  the  furnace  becomes  an  admirable  engine  for  philofophi- 
cal inquiries.  And  accordingly,  the  ufes  which  Mr.  Boyle,  M.  Ho-inherg, 
Dr.  Stahl,  and  fome  few  others  have  made  of  it,  open  to  us  a  new  fcene  of 
things  -,  and  fliew  the  fyilem  of  the  world  itfelf  to  be  a  kind  of  laboratory, 
where  infinite  operations  are  at  once  carried  on  without  coniufion. 

8.  And  whoever  defires  to  fucceed  in  philofophical  chemiftry,  might  do 
well  to  imitate  the  authors  juft  now  mentioned  ■,  both  in  the  bufinefs  of 
experimenting,  and  reafoning  upon  it  -,  which  they  purfue  in  a  calm,  geo- 
metrical manner,  from  data  to  qii^fita  ;  having  previoufiy  form'd  to  them- 
felves  a  kind  of  chemical  algebra,  whereby  they  foon  find  whether  a  pro- 
blem be  folvable,  and  in  what  manner  its  folution  fhould  be  attempted. 
The  excellence  of  chemiftry  lies  not  in  hurry  and  multiplicity  of  experi- 
ments ;  but  in  a  fedate  and  orderly  performance  of  operations,  with  particu- 
lar views  ;  and  coming  at  the  end  by  the  fliorteft  means  ;  all  along  obferv- 
ing  the  phenomena,  fo  as  to  give  a  fatisfaftory  caufe  ot  the  effe£l  ;  and 
fhew  how  the  difcovery  may  turn  to  advantage. 

9.  Chemiftry,  pradlifed  in  this  difcieet  manner,  feems  capable  of  anfwering 
any  expediation  that  can  be  rationally  entertain'd  of  it :  but  will  conftantly 
perforin  lefs,  in  proportion  as  it  recedes  from  fo  fundamental  a  rule.  This 
may  appear  by  comparing  together  any  number  of  chemical  authors  ;  who 
are  always  found  to  fucceed  beft  in  the  improvement  of  the  art,  as  they  had 
a  greater  compafs  of  knowledge,  and  a  cool  philofophical  head.  For  exam- 
ple,' let  Boyle,  Homberg,  and  Hoffman,  be  compared  with  Becher,  Kunckel  and 
Glauber,  and  the  difference  will  prefently  appear,  together  with  its  caufe. 

10.  The  chemical  analyfis  of  fo  fimple  a  thing  as  nitre,  led  Mr.  Boyle  into 
the  mechanical  explanation  of  fluidity  and  firmnefs,  volatility  and  fixednefs, 
corrofivenefs  and  corrofibility,  taftes  and  odours,  and  the  nature  of  forms 
and  qualities  in  bodies  •,  all  which  he  has  given  with  that  perfpicuity  and 

elegance. 
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elegance,  as  cannot  but  recommend  chemiftry  to  thofe  who  are  concern'd 
for  the  improvement  of  philofophy.  But  Becher,  with  great  talents  and 
a  warmer  head,  has  run  thro'  many  branches  of  philofophical  chemiftry,  in 
a  laudable  indeed,  but  lefs  diftinft  and  perfpicuous  manner. 

11.  By  means  of  the  burning  lens,  M.  Romberg  has  fhewn,  that  gold 
and  filver  are  as  volatile  at  the  fire  of  the  fun,  as  the  other  metals  are  in 
our  common  furnaces  ■,  and  adds  much  light  to  the  art,  by  fliewing  how 
this  new  furnace  may  pave  the  way  to  a  new  philofophy  ;  as  the  microfcope 
and  the  air-pump  have  done  in  their  turns  («) :  whilft  Kunckel  has  improved 
and  enriched  Neri's  art  of  glafs,  with  feveral  new  difcoveries  that  required 
iefs  genius,  and  much  flenderer  abilities  {b). 

12.  Dr.  Hoffman  has  given  us  a  colleftion  of  folid  and  ufeful  obferva- 
tions,  founded  upon  large  experience,  in  leveral  parts  of  common  and  phi- 
lofophical chemiftry  :  but  Glauber,  an  indigefted  heap,  or  rhapfody  of  im- 
provements, many  of  them  hypothetical,  or  built  upon  flight  foundations  (c). 

13.  But  for  folidity  of  judgement,  and  true  attachment  to  obfervation, 
experiment,  and  geometrical  reafoning,  in  the  fublimer  chemiftry.  Dr.  Stahl, 
at  prefent  feems  without  competitor  {d). 

14.  And  as  chemiftry  is  thus  ferviceable  to  the  purpofes  of  philofophy,  Its  ufe  to  arts\ 
it  muft  neceflarily  be  as  ferviceable  to  arts  •,  which  are  nothing  but  philofo- 
phy reduced  to  pradtice,  for  fupplying  the  neceflities  and  conveniences  of 
mankind. 

15.  That  the  rational  art  of  medicine  has  an  entire  dependance  upon  che-/»  medicim^ 
miftry,  is  fhewn   by  that  great  profefl"or  of  both,  the  learned  Boerhaave, 

in  his  elements  of  the  art ;  and  is  farther  confirm'd  by  Dr.  Hoffman  (e). 
The  natural  ftate  of  a  living  body,  or  what  pafles  therein,  cannot  be 
known  without  its  affiftance.  Thedigeftion  of  the  aliment ;  its  converfion 
into  chyle,  milk,  blood,  and  lymph  •,  the  generation  and  office  of  the 
bile  ;  the  origin  of  lalts  and  oils  in  the  blood. ;  the  great  tendency  of  all  the 
parts  of  the  body  to  putrefaction  ;  with  numerous  other  phrenomena  and 
efFe6ls,  require  chemical  explanations,  before  they  can  be  fatisfaftorily 
underftood.  Nor  are  diftempers  to  be  known,  and  rationally  cured,  without 
the  fame  aiTiftance ;  as  might  be  Ihewn  in  all  inftances,  to  the  great  advan- 
tage of  phyfic. 

16.  Pharmacy  is  capable  of  receiving  great  improvenients  from  chemiftry,  i„  tharmacy. 
tho'  indeed  this  branch  of  medicine  wants  a  revifal,  to  fhew  how   far  the 

virtues  of  fimples  may  be  extrafted  for  medicinal  ufe,  and  how  far  the  fim- 
ples  had  better  be  given  in  their  crude  or  natural  ftate.  This  however  is 
certain,  that  many  of  them  may  have  their  elTential  and  more  efficacious 
parts  feparated  from  the  noxious  and  lefs  ufeful,  by  means  of  chemiftry  ; 
and  thus  be  reduced  to  a  commodious  form  for  pra6tice.  In  particular,  a 
noble  extraft  may  be  chemically  prepared  of  the  bark  ;  fo  as  to  contain  the 
full  virtues  of  the  concrete,  without  its  woody  part ;  which  perhaps  is  fome- 
VoL.  11.  C  c  c  times 

{a)   See  Memoir  de  VAcadein.  An.  1702.  [d)  Opufc.  chemho-phyfico  medic.  Stahlii,   is'c, 

(i)  Ob/er-vation.  phyfico-chetn.  \e)  0/er<vat.  phyJicQ-chent.  in  preefat, 

(r)  Glauber.  Opera  univerfa. 
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times  the  caufe  of  obftruftions,  and  other  diforders  charged  upon  the  ufp  of 
this  remedy.  -        i 

The  mechanic       1 7-  As  for  the  mechanic  arts,  the  greateft  part  of  them  depend  almofl: 
arts.  totally  upon  chemiftry  •,  which  either  furnifhes  them  with  tools  and  utenfils, 

fubjefts  or  the  proceffes  themfelves.  Thus  all  metals  are  the  genuine  pro- 
ductions of  chemiftry  -,  whence  tools  and  utenfils  for  all  kinds  of  bufinefs  are 
made.  The  art  of  glafs  is  a  mere  chemical  art,  both  in  its  fubjefts  and 
procefs.  Various  pigments  are  produced  by  chemiftry  for  the  ufe  of  the 
painter  •,  and  various  colours  for  the  ufe  of  the  dyer.  Salt,  alum,  foap,. 
vitriol,  fugar,  lime,  brick,  plaifter,  wines,  brandies,  and  moft  of  the  ftaple 
commodities  of  Europe^  are  of  the  fam.e  origin. 

1 8.  Thus,  .if  we  fingle  out  any  particular  arts,  we  fhall  generally  find 
that  their  rife  and  improvements  were  owing  to  fome  chemical  difcovery, 
or  application.  To  inftance  in  the  art  of  fugar  \  had  it  not  been  for  a  che- 
mical expedient,  to  make  the  boiled  juice  of  the  fugar-cane  grain,  and  bring 
it  to  a  dry  form,  we  muft  have  been  contented  to  have  uied  a  rob,  or  a 
kind  of  treacle,  inftead  of  fugar  ;  as  it  is  faid  they  do  in  fome  parts  of  the 
Eaji  to  this  day,  for  want  of  the  art  of  graining.  And  it  has  been  found, 
not  only  in  England  but  alfo  in  Germany  and  France,  that  the  greateft 
improvements  in  the  art  of  refining  fugar,  have  been  made  by  fuch  as 
were  direfted  and  influenced  by  fome  previous  chemical  knowledge. 
In  trades,  1 9.  Nor  is  chemiftry  lefs  ufeful  in  the  way  of  trade  and  commerce  ;  as  it 

end  ««"»?r«.  teaches  the  beft  methods  of  packing  and  fecuring  goods  of  all  kinds  •,  -re- 
ducing them  to  their  leaft  dimenfions  ;  and  preferving  them  from  the 
accidents  of  the  weather,  the  fea,  and  the  like.  Thus,  for  inftance,  it  fhews 
the  way  of  reducing  all  ores  to  their  metals,  rcfufe-wood  to  pot-afti,  fpices 
to  their  efiential  oils,  brandies  to  alcohol ;  the  method  of  condenfing  wines, 
or  bringing  all  their  eflential  parts  into  a  fourth  of  the  whole,  ^c.  At  the 
fame  time,  this  art  direcSts  the  package,  fiiitage  or  futail,  proper  for  every 
commodity,  from  previoufly  knowing  what  bodies  are  diflblvable,  and  what 
undiflblvable  by  others.  Thus,  to  give  an  obvious  inftance,  as  treacle  is 
very  fubjeft  to  v/afte,  on  account  of  the  property  it  has  of  penetrating  and 
diffolving  the  refinous  fubftance  of  the  cafii,  this  cannot  be  efteem'd  its  beft 
kind  of  futail ;  whence  we  are  direfted  to  look  out  for  another. 
Oeconoimcal  20.  And  laftly,  for  the  jervice  of  a  family,  nothing  feems  better  fitted 
(hemijii-y.  than  chemiftry  ;  as  it  direfts  and  teaches  all  the  ways  of  making  potable 
liquors,  preferving  meats,  diftilling  waters,  waftiing,  cleanfing,  varnifhing, 
and  preferving  goods  of  all  forts  ;  and  enters  at  once  the  whole  bufinefs  of 
the  kitchen,  the  laundry,  the  ftore-room,  the  dairy,  the  granary,  and  the 
cellar  ;  as  has  been  fufficiently  intimated  in  the  preceding  general  elTay. 

21.  An  art  of  fuch  extenfive  benefit  might  bear  to  be  warmly  recom- 
mended, efpecially  fince  the  generality  fecm  little  appriz'd  of  the  nature  and 
ufes  thereof ;  but  as  in  all  the  parts  of  chemiftry,  a  fedate  and  fober  conduft 
is  preferable  to  a  warm  and  vigorous  one,  we  fhall  leave  the  reader  to  his 
own  refieftions  upon  the  farther  ufefulnefs  of  this  art,  and  proceed  to  offer 
a  few  general  directions  for  pradtifing  it  with  advantage^ 

0.1. 
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2  2.  Thofe  who  have  but  a  flender  notion  of  chemiftry  are  apt  to  hncy  Th  f^ejl  ivay 
it  fomewhat  myfterious,  or  at  leail  more  difficult  to  acquire  than  many "/  p'-aHiJing 
other  pra6lical  iciences  -,  but  a  Httle  farther  acquaintance  therewith  will  ftiew  '^'■^^'"P'^' 
it  to  be  as  eafy  as  praftical  geometry,  or  the  common  experimental  philo- 
fophy  ;  and  obtainable  by  a  moderate  application.     Nay,  the  great  facility 
wnerewith  it  may  be  learn'd  hath  occafion'd  many  writers  defignedly  to 
difguife,  perplex,  and  render  it  lefs   intelligible ;  that  only  the  worthy,  as 
they  call  them,  that  is,  thofe  who  did  not  want  their  affiftance,  might  be 
benefited  by  it :  as  if  all  mankind  had  not  a  common  right  to  fo  ufeful  a, 
branch  of  knowledge ! 

23.  'Tis  true,  chemiftry,  like  other  arts,  muft  be  condufted  by  certain 
rules,  and  cannot  be  conquer'd  at  once ;  or  to  fay  truth,  is  fcarce  to  be  fully 
mafter'd  by  human  abilities :  the  ufes  and  applications  of  it  being  almoffc 
endlefs,  or  its  nature  inexhauftible.  Yet,  the  common  qualifications  of 
men,  without  any  deep  or  intricate  ftudies,  are  fufficient  to  carry  us  through, 
an  inftruftive  and  profitable  courfe  of  it ;  tho'  we  fhould  never  attempt  the 
mercuries  of  metals,  malleable  glafs,  or  the  philofophical  tinfture. 

24.  And  fuch  a  courfe  as  this,  any  man  may  proceed  in  ;  either  by  form- 
ing rules  to  himfelf,  or  following  thofe  prefcribed  him  by  others.  For,  as 
the  art  is  practical,  and  not  capable  of  being  carried  on  under  wrong  ma- 
nagement ;  the  operator  prefently  gains  light  from  his  own  errors,  or  in- 
ftru(9:s  himfelf  by  his  mifcarriages.  And  this  method,  when  difcreetly  pur- 
fued,  is  the  bell  and  perhaps  the  only  efteftual  one  of  learning  the  art  : 
as  it  fixes  and  inculcates  things  on  the  mind,  better  than  verbal  inftruclion, 
or  bare  ocular  infpeftion  ;  and  renders  a  man  intelligent  and  praftically 
knowing  in  what  he  is  about ;  at  the  fame  time  that  it  procures  him  a 
talent  and  habit  of  working  :  which  no  words,  defcriptions,  or  examples 
could  of  themfelves  pofiibly  do.  And  accordingly,  the  beft  chemifts  have 
been  form'd,  and  the  greateft  improvements  made  in  the  art,  by  fuch  kind 
of  procedure.  All  that  direftion  and  inftru£lion  can  do  in  this  matter, 
is  only  to  give  the  firft  motion  to  the  wheel  ;  which  muu:  afterwards  be 
turn'd  by  the  hand  of  the  operator.  Chemiftry  therefore  cannot  be  a  very 
difficult  art,  which  thus  teaches  itfelf,  and  breeds  its  own  mafters. 

25.  The  danger  indeed  attending  it  is  greater  than  the  difficulty  ;  and  To  anjoid  the 
may  regard  the  perfon,  the  underftanding,  or   the  fortune  of  the  operator,  datigers  at- 
When  a  chemift  treats  certain  bodies,  whofe  properties  he  is  unacquainted  '""^"^S,  ''• 
withal,  or  commits  a  miftake  in  an  operation,  the  fuccefs  whereof  has  never 

been  tried,  he  may  fometimes  run  the  rifk  of  breaking  his  glafies,  and  be- 
ing offended  with  noxious  fumes.  But  accidents  of  this  kind  are  rare  ; 
nor  is  any  man  obliged  to  try  dangerous  experiments,  or  to  fearch  after 
fuch  deftrudive  or  pernicious  things  as  gunpowder  and  poifons.  And  in 
cafe  any  uncertain  operation  were  to  be  gone  upon,  a  little  common  pru- 
dence will  provide  againft  contingencies  -,  fo  that  the  burfting  of  glafles,  or 
the  unexpefted  eruption  of  fumes,  fliail  occafion  no  farther  mifchief.  And 
as  for  the  general  operations  of  chemiftry,  the  accidents  to  which  any  one 
of  them  is  liable  are  exprefly  defcribed  and  provided  againft  by  all  good 
authors.     So  that  upon  the  whole,  chemiftry  is  not  more  dangerous  to  the 

C  c  c  2  perfon 
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perfon  of  the  operator  than  many  other  arts ;  as  particularly  the  art  of 
mining,  fire-works,  cafting,  building,  navigation,  air-pump  experiments, £;fc;. 
all  which  require  to  be  praftifed  with  prudence  and  difcretion. 

26.  The  ftudy  of  chemiftry  is  alio  fuppofed  to  give  a  wrong  turn  to- 
the  mind  ;  and  fet  the  brain  at  work  upon  impradlicable  fchemes  and  pro^ 
jefts :  and  in  truth,  there  have  been  many  wild  chemical  proje6i:ors.  But 
this  objeftion  does  not  perhaps  lie  more  againft  chemiftry,  than  mathe- 
matics, divinity,  and  feme  other  noble  and  rational  fbudies,  which  have 
likewife  made  the  head  giddy  r  fo  that  the  fault  is  rather  in  the  men  than  the 
ftudy.  Whence  a  hot  or  crazy  brain  fhould  never  be  directed  to  chemiftry  r 
which  of  all  things  requires  folidity  ;  and  is  ever  praftifed  to  beft  advantage, 
the  more  of  plain  natural  fenfe  and  found  philofophy  is  employ'd  in  if. 
Nor  do  the  ravings  and  reveries  of  fome  fmguine  chemifls  about  their 
elixir  reflect  upon  the  art,  any  moi^  than  many  other  dreams  about  the 
perpetual  motion  do  upon  the  ufeful  doftrine  of  mechanics.. 

2  7>  But  tho'  the  head  may  remain  found,  there  are  ffiill  other  inconveni- 
ences into  which  generous  tempers,  and  public  fpirits  are  eafily  betray'd', 
upon  making  a  little  acquifition  in  chemiftry.  When  a  few  proeefles  have 
opened  the  mind,  and  given  a  profpeft  of  a  great  arrd  general  good  to  b& 
procured  by  them,  'tis  almoft  natural  for  mankind  to  form  thoughts  of 
extending  the  benefit,  and  reducing  experiments  to  works.  The  world  is 
fo  much  obliged  to  this  enthufiaftic  kind  of  fpirit,  that  perhaps  it  ought  not 
to  be  curb'd,  otheiwife  than  by  the  difficulties  and  difcouragements  ic 
naturally  meets  with  in  the  execution  of  large  defigns.  'Tis  often  an  eafy 
matter  in  chemiftry,  from  fingle  experiments  to  form  fchemes  of  gainful' 
bufinefs  ;  but  it  often  requires  thought,  flcill,  and  more  than  ordinary  abili- 
ties to  ered:  a  promifing  operation  into  a  profitable  trade.  Nor  does  the 
great  obftacle  to  fuch  an  advancement  ufually  reft  in  the  art  of  chemiftry ; 
but  more  immediately  in  the  civil  and  moral  circumftances  of  men  :  which 
are  much  more  difficult  to  be  feen  into  and  direfted  than  a  chemical  pro- 
cefs ;  efpecially  by  thofe  who  know  but  little  of  the  turns,  the  tempers 
and  paiTions  of  mankind.  And  indeed  a  large  ftrare  of  fagacity  and  caution 
is  requifice  to  prevent  mifchievous  effeits  upon  a  man's  private  fortune, 
from  the  imprudent  exercife,  or  rafti  application  of  chemiftry  ;  the  danger 
in  this  cafe  being  feldom  feen  till  'tis  felt.  And  againft  this  evil,  an  exten- 
five  knowledge,  fagacity,  good  fenfe,  and  a  difpaffionate  view  of  things, 
are  the  only  prefervatives. 
Ahahitofex-  28.  The  bufinefs  of  experimenting  in  chemiftry,  or  conducing  the  va- 
ferimenting  rious  procelTes  thereof  to  advantage,  is  an  eafy  tafk,  compared  with  the 
to  he  acquired,  former  ;  as  depending  entirely  upon  the  acquifition  of  a  habit  for  this  kind 
of  manual  operation  :  which  is  the  common  cafe  of  artizans  or  handy- 
craftfmen,  who  are  not  born  to  adroitnefs  and  dexterity  of  the  hand ;  but 
form  it  by  time  and  application.  A  young  operator  muft  not  expeft  to 
go  through  chemical  procefi^es  in  the  fame  perfe6tion  as  a  veteran  ;  who 
might  himfelf  be  no  lefs  foiled  at  a  new  operation.  It  v/ould  perhaps  ex- 
ceed the  fkiil  of  a  good  chemift  to  caft  a  piece  of  ordnance,  or  make  a 
fword-blade  ;  tho'  thefe  are  operations   not  very  foreign   to  his  ordinary 

employment* 
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employment.  But  a  beginning  muft  be  made  ;  and  perfedtion  will  come  by- 
degrees.  In  cafe  of  any  failure,  the  caufe  Ihould  be  diligently  inquired  into; 
and  the  remedy  found  and  apply'd.  Thus  for  example,  fuppofe  a  young 
chemift,  attempting  to  make  the  common  pocket-foop,  fhould  prepare  a 
fine  folution  of  animal  flefli,  and  proceed  to  boil  ir,  in  a  common  veflel, 
over  a  common  fire,  to  its  due  confiftence ;  he  would  find,  before  the  ope- 
ration was  ended,  that  contrary  to  expedlation,  his  foop  turn'd  black,  naufe- 
ous  and  empyreumatic.  Upon  inquiring  into  the  caufe  hereof,  he  will  dif- 
cover  that  his  fire  was  too  ftrong,  or  applied  too  near  his  matter,  fo  as  to 
fcorch  or  bum  it  like  a  coal.  Ihis  may  put  him  upon  applying  the  fire  to 
another  parcel  of  the  fubjedt,  thro'  a  certain  medium,  which  will  not  allow 
it  to  have  the  fame  effeft  :  and  thus  he  is  direfted  to  the  Balneum  Maria  ; 
where  the  thing  will  fucceed  to  his  wifli.  And  the  like  method  of  reafon- 
ing,  calling  about,  and  inventing,  fhould  be  ufed  in  all  fuch  failures ;  where- 
by, at  length,  the  beft  ways  of  operating  will  be  found,  and  the  habit  of 
preparing  commodities  in  their  utmoft  perfeftion  procured. 

29.  In  general,  chemical  operations  require  a  length  of  time,  and  a  good 
deal  of  patience ;  to  which  the  chemaft  muft,  by  all  means,  inure  himfelf. 
To  haften  an  operation  in  many  cafes  is  to  deftroy  the  end  propofed  to  be 
anfwer'd  by  it.  Thus  in  the  reftification  of  brandies,  our  ordinary  diftillers 
fometimes  make  their  goods,  as  they  call  them,  worfe  than  the  malt-fpirit 
they  pretend  to  reftify  -,  merely  thro'  hafte  and  inadvertence. 

30.  Upon  the  whole,  the  praftice  of  chemiftry  requires  nothing  more 
than  common  care,  conduft,  and  good  fenfe,  to  diredl  each  procefs.  fuitably 
to  the  nature  of  the  fubjeft,  and  the  intention  of  the  operator. 


S  E  C  T,     IL 

Defcription   of  the  Furnace^    its  apparatus   and  fubjeSis 
of  operation. 

Principal  obftacle  to  the  general  exercife  of  chemiftry,  being  the  T)efign  of  the 
difficulty  of  procuring  proper  furnaces,  vefiels,  utenfils  and  ma-  laboratory.. 
terials  for  the  purpofe  ;  a  portable  laboratory,  ready  fitted  for  bufinefs,  is 
here  delineated. 

2.  The  contrivance  is  fuch,  that  not  only  courfes  of  chemical  experiments 
and  operations  may  be  perform'd  by  its  means ;  but  commodities  be  pre- 
pared, in  a  fufficient  quantity  to  fupply  the  demands  of  a  family  and 
friends. 

3.  A  thing  of  this  kind  was  firft  attempted  by  that  excellent  chemift 
Johan.  Joach.  Becher  ;  to  whofe  labours  we  with  pleafure  acknowledge  our- 
felves  indebted. 

4.  The  laboratory  confifts  of  three  parts  ;  viz.  a  furnace,  an  apparatus.  Its  ^a-ts.. 
and  a  materia  chemica. 
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The  furnace.  5.  The  furnace  is  general,  or  fitted  to  perform  every  operation  of  che- 
miftry,  for  private  ufe  •,  or  even  a  little  circle  of  bufinefs.  It  has  four 
principal  parts,  which  we  call  by  the  names  of  the  cover,  the  ring,  the 

*  ^ee  fau  I.  body,  and  the  foot ;  all  of  them  diftinguilhable  at  fight  *. 

II-  6.  The  general  office  and  ufe  ot  the  cover  is  to  check,  fupprefs   and 

throw  back  the  heat  and  flame,  or  prevent  the  fewel  from  Ipending  itfelf 
too  faft ;  as  it  otherwiie  would  do,  with  little  effeft  in  many  operations. 
For  tlie  a6lion  of  fire  being  not  momentary,  but  fuccefiive,  the  more  it  is 
kept  in,  and  diredted  upon  the  fubjeft,  the  greater  its  eff'eft,  or  the  more 
thriftily  employ'd.  In  order  to  increafe  the  draught,  and  fqueeze  the  air 
4-  5ce  plate  I.  more  forcibly  thro'  the  body  of  the  fewel,  there  is  a  moveable  chimney  -f-, 
V.  VII.         that  may  occafionally  be  fix'd  to  die  orifice,  left  for  that  and  other  purpofes, 

\  See  f late  I.  -^^  ^^  ^^^  ^f  j-j^js  cover  ||. 

■  ■  7.  The  ring  is  the  feat  of  numerous  operations  •,  the  fubje£t  to  be  aded 
upon  by  the  fire  being  frequently  lodged  therein :  and  in  other  cafes  it  helps 
to  enlarge  the  furnace ;  and  render  it  capable  of  operations  which  it  could 

*  5'^^  plate  I.  not  otherwife  pei ioim  *, 

II.  IV.  VIII.  8.  The  body  ferves  to  contain  the  fewel,  and  is  the  common  feat  of  the 
fire.  In  many  cafes  of  tufion,  as  in  running  metals  from  their  ore,  it  per- 
forms, at  the  lame  time,  the  office  of  a  crucible ;  and  contains  the  fubject, 
mix'd  along  with  the  fewel,  after  the  manner  praftifed  in   the  fmclting- 

-•|-  S?« /iZa/e  I.  houfes -f. 

II.  III. &v.        f).  Xo  this  body  belong  three  feveral  grates  ||,  that  maybe  placed  at 

\\  See  plate  1  ,  (jiffgj-cnt  heights  therein,  according  to  the  nature  of  the  operation,  and  the 
•diftance  required  between  the  fubjeft  and  the  fire. 

10.  And  laftly,  the  foot,  whereof  are  two  kinds,  is  not  only  of  ufe  in 
fupporting  the  other  parts  ;  but  alfo  in  receiving  the  afhes  of  the  fewel, 
and  the  melted  matters,  that  by  the  fire  are  made  to  flow,  and  run  down 
into  it :   and  thus  pertorming  the  office  ot  a  receiver,  'tis  of  Angular  ufe  in 

*  See  plate  I.   coUedting  and  preferving  fubftances  that  might  otherwife  be  fpilt  or  loft  *. 
II-  I'l-  II.  The  more  immediate  appurtenances  of  this  furnace  are  fewel  and 
jts  appurte-     ijeiiows.     The  tewel  may  be  charcoal  ;  or,  as  there  is  a  contrivance  for  a 

vent  or  flew  in  the  body  of  the  furnace,  common  fea-coal  may  be  em- 
ploy'd, and  the  fmoke  direfted  up  the  chimney  of  the  room,  where  the 
furnace  is  to  ifand.  Its  fcru6lure  alfo  is  well  fitted  for  a  lamp  -,  which  in 
many  cafes,  as  particularly  fome  curious  digeftions  and  calcinations,  is 
highly  convenient.  And  by  this  means  alfo,  may  the  operations  which 
would  otherwife  require  the  athanor,  or  a  long  continued  uniform  heat,  be 
elegantly  performed. 

Its  Jiates.  12.  It  would  be  tedious  to  fliew  how  all  the  numerous  -operations  of  che- 

miftry  are  performable  by  means  of  this  furnace  ;  it  may  fuffice,  at  prefent, 
to  confider  the  general  fl:ates  or  conditions  into  which  the  infl:rument  may 
be  put  for  the  principal  of  them  :  whence  its  ufefulnefs  will  appear  to  be 
uncommonly  extenfive. 

forfufton.  J 2.  The  fimpleft  fl:ate  of  this  furnace  is  a  combination  of  two  parts  -,   the 

body  and  the  toot  -,  which  thus  fit  it  for  fufion,  by  the  naked  fire ;  where 
the  matter  to  be  melted  is  mix'd  among  the  fewel,  as  in  running  the  ores  of 

lead. 
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lead,  tin,  or  iron,  for  inftance  :  which  may  thus,  in  the  quantity  of  many 
pounds,  be  clearly  feparated  from  their  drofs,  and  purged  for  ufe,  as  exaftly 
as  at  the  mine- works,  or  fmel ting-huts ;  either  with  the  affiftance  of  bellows, 
or  without,  as  the  nature  of  the  ore  requires  *.  *SeepIatelll.- 

14.  By  barely  placing  the  middle  grate  in  the  body,  or  trunk,  the  inftru- 
ment  becomes  a  melting  furnace  for  a  crucible ;  wherein  all  the  operations 
that  require  a  fire  of  fufion,  animated  either  by  the  air  or  bellows,  are  per- 
formable,  with  fuch  advantages  as  cannot  be  had  in  the  common  wind  or 
blaft  furnaces,  uiually  employ'd  for  this  purpofe. 

15.  When  only  the  body  of  the  furnace,  with   its  middle  grate,  is,  ^tt  Digeftiov, 
upon  the  foot,  it  anfwers  all  the  ends  of  the  common  fliop-furnace  of  the  dijuilation^ 
apothecary  ;  for  deco6lion,  infpiffation,  extraftion,  i£c.  and  the  purpofes  of  *■ 

a  naked  fire,  for  certain  diftillations,  fublimations  and  the  like,  which  require 

fo  ftrong  a  heat.     It  may,   moreover,,  be  readily  converted  into  a  Balneum 

Maria^  an  afh-heat,  a  fand-heat,  or  a  ftill  ftronger  for  digeftion,  diftillation, 

and  fublimation,  by  barely  fetting  upon  it  a  pan  of  water,   allies,  fand,  or 

iron  filings -f.     And  thus,  feveral  operations,   requiring  the  fame  kind  q^ -^  Set flattV . 

heat  may  be  commodioufiy  carried  on  at  the  fame  time.  ■ 

16.  If,  inftead  of  a  common  pan,  the  ring,  furnifh'd  with  its  fet  of  pots, 
be  fet  upon,  the  body,  with  its  grate,  you  have  a  furnace  fitted  for  diftilla- 
tion in  capella  vacua,  as  it  is  called  ;  where  the  retorts  are  contain'd  in  the 
cavity  of  the  pots,  and  lock'd  down  therein,  without  any  vifible  medium 
between.  By  Avhich  means  many  operations  may  be  perform'd,  in  the 
diftillation  and  feparation  of  bodies,  that  could  not  be  work'd  upon  to  fo 
much  advantage  in  any  other  method.  And  thus,  in  particular,  may  the 
re6tification  ot  the  ftrongeft  mineral  acids  be  expeditioufly  perform'd,  and 

with  little  expence  |j.  ||  See  plate 

I  J.  An  iron  pan,  placed  in  the  room  of  the  ring,  juft  mention'd,  makes  ^^■^■ 
a  calcining  furnace  ;  where  ores   may  be  roafted  ;  or   antimony,   lead  and  Calcination. 
other  m.etalhne  matters  commodioufiy  calcined  or  reduced  to  afties  *.  *  See ^late  V. 

18.  The  lov^eft  grate  being  ufed,  either  a  cold  ftill  or  a  hot  one,  as  it  is 
cali'd,  may  be  put  into  the  body,  anci  work'd  as  in  the  common  nrianner ; 

•  with  its  proper  head  and  refrigeratory.  And  thus  may  cordial  waters  be 
readily  made,  fpirits  reftified,  effential  oils  diftilled,  (^c  +.  -xSceplateYl-, 

19.  The  application  of  the  cover  to  the  hollow  ring,  and  fometirnes  to 

the  body  without  the  ring,    makes   a   proper  reverberatory   furnace  ;  for  Re--cerhera-- 
eaementation,  cupellation,  the  aflaying  of  ores,  and  diftilling  by  a  fire  of ''■'"'' '^'^• 
fuppreffion,  as  it  is  cali'd  ;  that  is,  where  fire   is  placed  above  as  well   as 
below  the  veffel  || .  .  \See  flate IV. 

20.  A  furnace  of  this  nature  has  numerous  advantages,  not  only  over  the  Ai'vantagcs- 
common  chemicaf  furnaces  in  ufe,  but  even  over  thole  of  the  moft  celebrated  "S  t-he  jumace... 
ftrudture   and  contrivance  •,  whether  of  Glauhe'i\   Vigani,   or  other  eminent 
chemifts  and  mechanics  ;  as  ufually  anfwering  particular  ends,  as  well  as  ge- 
neral ones,  better  than  other' furnaces  made  lor  one  fole  end.     Thus  it  is  bet-  Us  numerous- 
ter   fitted  for   the  various  ufes  of  Glaul^er's,  phiiofophical  furnaces,  and  the  "A'- 
higher  operations  of  metallurgical  chemiftry,  than  thofe  invented  by  Glaultr 

for  thefe  very  purpofes.  For  example,  to  obtain  a  pure  fpirit  of  fait  in  plenty, 

Glauber 
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Glauber  orders  the  fait  to  be  thrown  upon  the  fire  ;  and  has  contrivances  to 
catch  the  rifing  vapour  :  but  this  is  a  tedious  way,  and  turns  to  very  little 
account,  in  praftice.  Nor  is  the  matter  much  improved  by  quenching  the 
coals  in  a  brine  of  fea-falt,  and  burning  them  for  their  fume  :  but  all  that 
can  be  expefted  in  this  affair  may  be  had  commodioufly  from  the  prefent  fur- 
nace ;  where  the  fire  being  animated  with  bellows,  caufes  the  fev/el  to  burn 
free  and  yield  the  fpirit  much  quicker  ;  whilft  the  fewel  is  thrown  in  at  the 
door  of  the  furnace,  without  any  trouble  or  difturbance  to  the  operation  : 
*  ^ee  plate  and  thus  the  fpirit  is  obtain'd  as  pure  as  this  procefs  will  afford  it  *.  And 
VIII.  the  fame  is  to  be  underflood  of  the  metalline  fublimations,  incerations,  cae- 

mentations,  i^c.  of  Geber,  Hollandus,  and  thofe  vulgarly  call'd  the  adepts. 

21.  But  there  are,  befides  thele,  a  great  number  of  ftill  more  curious, 
and  philofophical  experiments,  that  either  cannot  at  all,  or  not  fo  juftly  be 
performed  in  a  furnace  of  a  different  ftrudlure  ;  or  with  fo  great  difpatch 
and  other  conveniencies :  as  will  be  manifeft  upon  a  proper  ufe  and 
thorough  acquaintance  with  the  inflrument. 

22.  In  the  mean  time,  it  may  be  obferved,  that  this  furnace  is  fitted  for 
enamelling,  the  making  of  paftes,  ftaining  of  glafs,  the  preparing  of  artifi- 
cial gems,  and  performing  abundance  of  other  mechanical  and  philofophical 
experiments.  It  is  alfo  of  fuch  a  nature,  that  any  artizan,  who  requires  the 
ufe  of  fire,  may  employ  it  in  his  bufineis  ;  as  others  may  for  the  offices  of  a 
kitchen,  and  the  common  occafions  of  a  ftove  ;  as  for  warming  a  fludy  in 
cold  weather,  heating  a  vault,  or  the  making  flove- rooms,  as  in  Germany 
and  Holland. 

29.  And  befides  thofe  already  mention'd,  there  are  many  other  particular 
applications  of  the  feveral  parts  of  the  furnace,  which  are  left  to  be  difco- 
vered  occafionally  by  fuch  as  fliall  ufe  it.  Thus,  for  example,  if  any  one 
fhould  defire  a  furnace  to  diftil  per  defcevfum^  as  it  is  called  ;  the  cover  of 
tliis  furnace  affords  an  opportunity  for  that  purpofe  ;  being  barely  inverted 
\  See  plate     into  the  foot,  as  may  be  feen  in  the  figure  -}-. 

VIII.  24.  The  outer  cafe  of  this  furnace  is  beft  made  of  plated  iron,  form'd  in 

The  furnace  feparate  pieces,  of  the  figures  exprefTed  in  the  plates  ||  ;  and  of  fuch  a  fize  as 
f^ade  and  ^^^  Operator  fhall  choofe  ;  obferving  the  fame  proportion  betwixt  the  parts 
lined.  as  the  fculptures  exhibit.     The  inner  fides  of  all  the  parts  are  to  be  lined, 

II  See  plate  I.  the  thicknefs  of  an  inch,  at  leafl,  with  a  proper  luting,  carefully  laid  on, 
and  gently  dried  ;  remembring  to  fill  up  the  cracks,   if  any  happen  in  the" 
drj'ing,  with  more  of  the  fame  luting.     The  following  is  a  proper  luting 
for  the  purpofe.     Take  a  bufhel  of  Windfor-loam,  four  quarts  of  brick-dufl, 
two  quarts  of  powder'd  green  glafs,  two  quarts  of  iron-filings,  four  hand- 
fuls  of  cow-hair,   and  eight  hand-fuls  of  horfe-dung  :  beat  them  all  well 
together,  with  a  fufficient  quantity  of  bullock's-blood,  fo  as  to  make  an 
uniform  pafte  thereof. 
Tie  apparatus      ^5.  The  apparatus  of  a  laboratory  fhould  be  fo  fuited  to  the  performance 
of  the  labora-  of  all  chemical  operations,  as  that  nothing,  which  is  not  readily  procurable, 
'"O'-  may  be  wanting  when  it  comes  to  be  required  in  bufinefs.     The  following  is 

calculated  for  the  general  ufes  of  the  portable  furnace  •,  and  will  ferve  in  all 
ordinary  cafes,  or  common  courfes  of  chemical  experiments.  But  for  extraor- 
dinary 
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dinary  purpofes   it  muft  be   farther  improved  or  enlarged    at  diicietlon, 
according  to  the  particular  exigencies  and  views  of  the  operator. 

■26.  All  the  chemical  apparatus  may  be  divided  into  remote  and  imme- 
diate ;  or  fuch  as  is  preparatory  to  the  operations,  and  fuch  as  is  aftually 
cmploy'd  therein.  The  remote  apparatus  of  our  portable  furnace  confifts 
of  feveral  particulars.  And  firft,  as  every  chemical  operation  is  to  be  per- 
form'd  in  an  exa6t,  or  geometrical,  manner ;  good  fcales  and  weights  are  of 
abfolute  necefiity,  for  determining  the  quantity  of  the  fubje6l  employ'd  ;  Scales. 
weight  being  the  true  index  of  the  quantity  of  matter  in  bodies.  But  in 
common  cafes,  or  where  water,  and  other  liquors  of  nearly  the  fame  fpecific  Meafurei. 
gravity  with  that,  are  employ'd,  it  Ihortens  the  work  confiderably  to  go 
by  meafure ;  which,  in  water  nearly  correfponds  to  weight  :  a  pint  of  com- 
mon water  v/eighing  a  pound.  Hence  a  fet  of  meafures  are  very- commo- 
dious in  chemical  operations.  But  they  mufi;  be  ufed  with  difcretion  ;  and 
never  be  trufted  in  curious  cafes,  or  where  the  utmoft  exaftnefs  is  required. 
A  pint  of  quickfilver  weighs  about  fourteen  pounds  ;  and  a  pint  of  fpirit  of 
wine  falls  fhort  of  a  pound. 

27.  Again,  as  many  folid  fubftances  require  to  be  reduced  into  fmall  parts.  Mortars. 
before  they  can  become  proper  fubjects  ot  chemical  operations,  there  will  be 

a  necefTity  for  mortars,  fieves,  rafps,  files,  hammers,  Iheers,  and  forceps. 

28.  Next  to  thefe  come  the  inftruments  ufed  in  the  management  of  t\it  sho'vels^ 
fire  •,  fuch  as  fliovels,  hooks,  tongs  and  blow-pipes.     And  for  charging  the  Tongs,  tfc 
velTeis  with  the  fubjeci-matters  of  the  operations,  we  require  hollow- fliells, 
horns,  tin-plates,  bruflies,  hares-feet,   fpoons,  fpatulas,  and  rounds  to  fet 
certain  glafles  on  :  and  for  emptying  the  productions,  hooked-tongs,  cones, 

ingots,   bafons,   funnels,    and  ftore-glaiTes,  furnifli'd  with  common   corks.  Funnels  and 
wax-corks,  or  glafs-ftopples,  to  be  tied  down  with  bladder  and  leather.  g^^J"- 

29.  In  the  laft  place  come  the  inftruments  for  making  certain  utenfils,  -as, 
cores  for  muffles ;  moulds  for  tefts,  crucibles  and  melting-pots  ;  and  iron- 
rings  for  cutting  glaiTes,  and  the  necks  of  retorts. 

30.  The  more  immediate  apparatus,  or  that  direftly  einply'd  in  the  ope- 
rations themfelves,  are  velTels  containing  the  fubjeifls  to  be  v/rought  upon  ; 

as  particularly  glafs-eggs  and  bodies  for  digeftion ;   retorts  and  receivers  for  Retorts,  re- 
diftillation  ;  blind-heads,  for  bodies,  inlublimation-,  ftone-pans  and  cut  glaiTes  cei-vers,  U'c 
for  evaporation  ;  peculiar  Ipout- receivers  and  glaiTes  for  feparation ;  ftrainers 
for  percolation  ;  paper  for  filtration  ;  muffles  and  tefts  for  cupellation  ;  cru-  Cmdhles, 
-cibles  for  melting  \  pots  for  cementing ;  and  lutings  to  clofe  the  junftures  of  i^V- 
"the  veilels.     A  compleat  fet  of  thefe  feveral  utenfils  make  the  apparatus  of 
the  portable  furnace,  and  fit  it  for  all  the  ufual  operations  of  chemiftry. 
■.    31.  The  materia  chemica,  that  is,  the  fubjefts  to  be  work'd  upon,  or  \m- The  materia 
mediately  and  materially  employ'd  in  chemical  operations,  is  the  next  thing '''^'^•^""'■'' 
to  be  confider'd.     This  is  a  large  field,  and  comprehends  all  the  natural'  "■^'^  ' 
bodies  of  our  globe;  which  are  all  fubjeft- matters  of  chemiftry.     'Sf\t  can 
therefore  only  feleft  for  a  portable  laboratory,  fuch  of  them  as  are  m.oft  ne- 
celTary,  or  difficult,  to  be  procured,  efpecially  at  any  diftance  from  large  tra- 
ding cities,  and  popuiqus  towns.    This  colleftion  being  diftributed  into  pro-. 
Vol.  IL  D  d  d  per 
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per  ckfles,  will  come  inta  a  fmall  compafs ;  and  may  be  commodioufly- 
carricd,  either  by  Land  or  Sea,  along  with  the  furnace  and  its  utenfils. 

32.  We  fliall  attempt  to  range  it  under  the  three  heads  of  vegetable, 
animal  and  mineral  fubftances ;  and  to  fit  it  for  general  ufe.  But  if  any  one 
defires  to  enlarge  or  improve  his  colleftion,  he  might  do  well  to  obferve 
Ibme  certain  order,  or  proceed  in  the  manner  pointed  out  by  Becher,  in  his 
fubterraneal  phyfics  (f);  as  what  was  long  pra6tifed  by  himfelf  to  advantage. 

2,^.  Becher  endeavours  to  range  ail  chemical  fubjefts  under  eight  general' 
clafTes  •,  viz.  metals,  minerals,  decompounds,  falts,  gums,  earths,  ftones, 
fpirits  and  oils. 

(i.)  The  clafs  of  metals  contains  gold,  filver,  copper,  iron,  tin,  and  lead,, 
both  in  their  natural  and  artificial  ftate  -,  that  is,  both  in  their  ores,  and  as 
they  are  feparated  and  purified  for  human  ufes.  Add  to  thefe  the  artificial, 
compound  or  mix'd  metals  ;  as  pewter,  bell-metal,  brafs,  gun-metal,  pin^ 
metal,  Bath-mttz\,  IVells-meta.],  princes-metal,  London-met^,  white  copper,- 
white  gold,  yellow  filver,  kJc. 

(2.)  Under  minerals  are  included  antimony,  bifmuth,  zink,  marcafite,- 
cobalt,  zafFera,  manganefe,  arienic,  orpiment,  realgar,  virgin-mercury,  na- 
tive cinnabar,  fulphur,  <^c.  and  thefe  both  pure  and  in  tlit-ir  natural  mine. 

(:?.)  The  decompounds  of  minerals  include  (7z^;-«»z/«/wM«rt«j,  luna  cornua^ 
the  calces  of  gold  and  filver,  ultramarine,  diftill'd  verdigreafe,  burnt  copper,, 
putty  or  calcin'd  tin,  fugar  of  lead,  cadmia,  tutty,  black-lead,  red-lead; 
litharge,  white-lead,  glafs  of  lead,  fimple  and  martial  regulus  of  antimony,, 
glafs,  cinnabar,  i^c.  the  preparations  of  quick-filver,  as  artificial  cinnabar, 
mercury-fublimate,  precipitate,  ^c.  And  in  the  fame  manner  may  the 
decompounds  of  vegetable  and  animal  fubftances  be  commodioufly  ranged. 

(4.)  The  clafs  of  falts  takes  in  fca-lalt,  nitre,  vitriol,  alum,  borax,  tar- 
tar, fugar,  foda,  pot-afii,  and  the  compound  faline  fluxes  for  ftubborn  ores. 
Add  to  thefe  the  tribe  of  artificial  falts,  as  tartanim  vitriolatum,  fix'd  nitre, 
foluble  tartar,  terra  foliata  tart  art,  nitrutn  nitratum,  fal- ammoniac,  Epfom- 
falt,  volatile  falts,  Qc. 

(5.)  Under  gums  are  ranked  pitch,  rofin,  turpentine,  wax,  camphiie, 
amber,   pic-coal,  jet,  bitumens,  balfams,  and  infpiflated  juices. 

(6.)  Earths  take  in  ores,  wafh'd  ores,  fluds,  calces  of  metals,  lime,  plai- 
fter,  gypfum,  chalk,  boles,  fhells,  fands,  and  all  thofe  commonly  called 
earths,  whether  calcarious  or  vitrefcible. 

(7.)  Stones  include  flints,  pebbles,  quarry-ftone,  cryftal,  talcs,  the  vulgar 
ftones,  and  all  the  gems,  from  the  diamond  to  the  cryftal  anifluores  metal- 
lic:. 

(8.)  Laftly,  under  fpirits  and  oils  come  aqua  fortis,  aqua  regia,  oil  of 
vitriol,  fpirit  of  fait,  fpirit  of  nitre,  fpirit  of  fulphur,  fpirit  of  alum,  fpirit 
of  vinegar,  fpirit  ol  v^'ine,  fpirit  of  urine,  fpirit  of  tartar,  fpirit  of  turpen- 
tine, oil  of  tartar  per  deliquium,  &c.  efl^ential  vegetable  oils,  as  of  nutmeg, 
cinnamon,  i£c.  exprefs'd  vegetable  oils,  as  of  linfeed,  olives,  almonds,  i^c. 
the  compound  oils,  as  butter  of  antimony,  unguents,  artificial  balfams, 
^c. 

(f)  Vhyjic.  ftibicrran.  Becher,  p,  187, 
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34.  And  In  this  rmnn^v  Becher  advifes  the  young  operator  to  procure  ^'"^''^<'  ''«*"- 
for  himfelf  an  alphabet  of  nature,  that  is,  a  fuitable  colleftion  of  the  materia''^^^'';?  -^^  '" 
chemica ;  and  to  proceed  regularly  with  it,  as  he  would  do  in  learning  to 

iread,  by  compofing  firft  fyllables,  then  words,  and  laftly  difcourfes  out  of 
his  alphabet ;  viz.  by  forming  thefe  various  bodies  into  mixts,  compounds, 
and  decompounds. 

35.  But  to  avoid  mifcarriages,  and  prevent  being  impos'd  upon,  he  far- 
ther direds  an  acquaintance  to  be  cultivated  with  the  produ6lions  of  nature 
in  their  crude  ftate,  or  peculiar  places  of  growth  ;  where  being  firft  view'd 
and  examined,  before  they  are  gather'd  or  dug  up,  an  exa£t  knowledge  of 
them  may  be  procured.  For  want  of  this  qualification,  men,  otherwife  of 
great  fagacity,  have  err'd  in  their  operations,  by  ufing  a  wrong,  an  adul- 
terated or  imperfeft  fubjeft  inftead  of  the  true  •,  whence  numberlefs  com- 
plaints of  failure  and  uncertain  fuccefs  in  the  bufinefs  of  chemical  experi- 
ments. For,  as  it  is  a  maxim  in  the  law,  that  every  circumftance  afFedils  and 
alters  the  cafe  ;  fo  a  miftake  in  the  leaft  circumftance ;  as  to  time,  order,  or  the 
genuinenefs  of  the  fubjedl,  may  affe6t  and  alter  a  whole  chemical  operation  {g). 

^6.  To  this  he  adds  another  caution,  as  to  the  making  a  prudent  and 
fufficiently  copious  colleftion  ;  which  being  always  ready  at  hand,  may  pre- 
vent fending  to  the  druggift  at  every  turn ;  where  perhaps  the  things  de- 
manded are  either  not  to  be  had,  or  at  beft  not  without  fophiftication  : 
whence  many  procefles  intended,  have  been  obftru6led,  entirely  prevented, 
or  never  brought  to  a  trial. 

37.  But  when  the  alphabet  of  nature,  like  the  letter  in  a  printing-houfe, 
is  diftributed  and  lodged  in  its  proper  cells,  it  may  readily  be  drawn  out  for 
ufe,  as  occafion  requires.  And  fo  much  as  a  good  colleftion  of  this  kind 
facilitates  the  pradlice  of  chemiftry,  and  renders  it  pleafurable  -,  fo  much 
is  it  render'd  irkfome  and  difguftful  by  the  want  thereof.  Becher  ingenu- 
oufiy  declares  the  fatisfaftion  he  receiv'd  from  the  ufe  of  a  well-appointed 
laboratory,  in  the  following  words.  "  'Tis  impoffible  to  exprefs  with  how 
little  expence,  and  trouble,  yet  to  what  pleafure  and  profit,  numerous 
experiments,  tho'  of  the  moft  difficult  kind,  may  be  made,  when  the 
operator  has  all  his  matters  ready  about  him.  I  have  fometimes  gone 
through  fifty  difi^erent  experiments  in  a  day  :  and  even,  whilft  I  am 
writing,  if  any  difficulty,  requiring  an  experiment,  arifes,  I  immediately 
get  up,  and  make  it ;  my  materials  for  the  purpofe  ftanding  at  my  elbow, 
whilft  I  fit  at  my  defk  :  fo  that  'tis  as  agreeable  and  eafy  for  me  to  per- 
form an  operation  with  the  furnace,  as  to  defcribe  one  with  the  quill  (h)" 
And  this  end  it  is  hoped  may  be  anfwer*d,  by  means  of  the  portable  labora- 
tory here  defcribed. 

:(^)  See'&Qzh^i's  Phyjtc,  /iikerKau.  p.  .189.  [h]  lb.  190. 
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S  c  H.  E  M  E  for  a  Courfe 
SECT.     III. 


The  manner 

of  "/>'■■&■  tf'i 
laboratory. 


DireSiions  for  ths  application  of  the  Portable  Laboratory? 
to  the  improvement  of  Chemifiry, 

I.  r"|~^HE  laboratoi-y  being  procured  and  fet  in  order,  we  come,  in  the 
JL  laft  place,  to  dired  the  manner  of  ufing  it.  And  this  view  will 
lead  us  to  fketch  out  fome  particular  methods  for  extending  and  improving 
chemiftry  itfelf ;  or  reprefenting  it  as  an  art,  beyond  expectation,  fuited  to 
the  entertainment  of  gentlemen,  philofophers,  fcholars  and  perfons  of 
employ. 

2.  But  all  at  prefent  propofed  is  barely  to  fliew  the  paths  that  lead  to  the 
immenfe  regions  of  chemical  knowledge  ;  without  pretending  to  conduft  the 
reader  thro'  them,  any  farther  than  by  pointing  to  fome  few  of  the,  principal 
guides  that  may  be  fafely  follow'd  in  this  purfuit. 

3.  Thofe  who  are  not  yet  inlormed  in  the  common  chemical  procelTes, 
would  do  well  to  confult  the  learned  Boerhanve'5  new  method  of  chemiftry  •, 
which  in  a  plain,  familiar  manner,  delivers  an  inftruftive  and  ufeful  courfe 
of  operations  ;  all  of  them  commodioudy  performable  upon  the  'portable 
furnace.  And  fuch  a  courfe  appears  to  be  a  fuitable  introduction  to  the 
fublimer  chemiftry  of  5o_,v/i?,  Becher,  Romberg,,  and  <SV^W ;  and  a  good  foun- . 
dation  for  its  farther  advancement. 

4.  Whoever  would  proceed  farther,  may  direft  his  chemiftry  to  the  im- 
prc-vcmeiit  of  provcmcnt  of  philofophy,  arts,  fciences,  trade,  and  commerce  :  for  the 
f.dojoj,hy  «'-'« promoting  of  which  end,  we  here  offer  a  few  fchemes  of  courfes,  which, 

with  numerous  others,  are  alfo  performable  upon  this  portable  furnace. 

I. 

Scheme  for  a  courfe   of  general  Chemifiry  :   or  an  Intro-- 
duEiioJi  to  the  feveral  branches  of  che?nical  knowledge. 


Fir  the  , 


Ayialyfis 
eeiicral. 


In  the   way  of  feparation. 

I.  ^  I  ''HE  common  methods  of  analyfing  vegetable,  animal,  and  mineral 
I      fubftances  ;  to   fhev/  the  matters  into  which  they  are  feparable  by 
the  artificial  application  of  fire,  both  in  their  natural  ftate,  and  after  they 
have  been  alter'd  by  fermentation,  putrefaftion,  or  corruption. 

Hence  an  explanation  of  the  chemical  principles ;  and  a  notion  of  the 
itrufture  of  matter  ;  with  its  ufes  in  natural  philofophy,  and  arts. 

^he  bejl  ajjiftance  in  this  affair  feems  derivable  from  Mr.  BoyleV  Sceptical 
Chetnijl,  Becher'j  Subterraneal  Phyjics,  M.  Homberg'j  Effays  upon  the 
Principles,  the  numerous  analyfes  of  the  Royal  Academy  of  Sciences  at 
Paris  ;  and  the  refult  of  their  doifrine,  improved  by  M.  Horaberg. 

(lO 
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(i.)  Vegetable  Subje£is. 
II. ,  The  manner  of  procuring  the  waters  and  eflential  oils  of  vegetables,  Common 
in  perfeftion  ;  or  the  hiftory  of  diftillation /(^r  veficam.  dijIilUuion. 

(2.)  The  method  of  procuring  diftill'd  waters,  brandies,  and  fpirits. 
(3.)  The  hiftory  of  chemical  oils  •,  and  their  ufes  to  the  perfumer,  the 
apothecary  and  private  perfons. 

1'he  foundations  for  this  fubjeSi  feem  ivell  laid  by  Dr.  Boerhaave,   in  his  New 
Method  of  Cheniiftry  ;  and  Dr.  Hoffman  in  his  Obfervationes  Phyfico- 
chemicte.      There  are  alfo  fome  occafional  papers  relating  to  it  in  the 
Memoirs,  of  the  Royal  Academy,  particularly   by   M.  Romberg,    and. 
M.  GeofFroy. 
HI.  The  fimple  folutions,   tinftures,   infufions,  decodions,  robs,  laques,  Simple  tinc- 
and  extracts  of  vegetables  ;  for  the  ufes  of  brewing,  the  art  of  dying,  the  ^xt""'"'  '"f''^' 
of  painting,   and  the  fervice  of  a  family.     Whence  an  entrance  is  made  into  "  '  '    ' 
the  grand  doftrine  of  menftruums,  folution,  extraffion,  and  fimple  mixture. 
Mofl  of  the  common  chemical  authors  have  treated  thefe  procejj'es,   but  tfithout 
Jhewing  the  exten/ive  ufes  thereof;  as  having  chief y   corifned  themfelves-to: 
pharmaceutical  viezvs.     Among  the  principal  to  be  recommended  upon  this  ■ 
head,    are  Glauber,  Boyle,    Becher,   Kunckel,    Le  Mort,   Homberg,,, 
Hoffman,  and  Boerhaave. 
IV.  The  dry  difcillation  or  fublim.ation  of  vegetables" -,  whence  the  perfeft '^'D'  c^'A'l^f- 
manner  of  refining  camphire,  and  an  experimental  inquiry  whether  effential  [l°^j]Ji''   ' 
oils  are  convertible  into  camphire,  and  camphii"e  into  elTential  oils:  with  the. 
ufes  of  this  difcovery  to  phyficians,  apothecaries,  druggifts,  and  chemiftS; 
This  fubjeB  has  been,  little  touched  by  authors,  and  at  prefent  lies  obfcured  in 
uncertainty;  the  difpute  about  the _  nature,.  prDduaion,  end , refinement  of 
camphire  remainijig  unfettled :    as  to  which  point,  le  Febure,  the  elder 
Lemery,  and  fow,.e  late  papers  in  the  Philofophical  Tranfauticns  may  be. 
confulted,    and  compared   -with  the   opinions  of  Mr.   Boyle,  Boerhaave,, 
Homberg,.  and  other,  members    of  the  Royal  Academy,  relating  to    this: 
affair. 
v.  The   common   proeefTes  of  malting   all   vegetable  grain,  for  potable  Mailing., 
liquors,  and  corn-fpirits.     Whence  an  explanation  of  the  nature  of  leminal ' 
vegetation  ;  and  an.  introduction  to  the  art  of  brewing. 

Boerhaave  in  his  New  Method  of.  Ghemiftry  has  given  an  introduction  to 
thefe  proceffes  ;  but  they  have  otherisnfe  been  little  confidered  by  philofophers 
or  cl-emijls.     There  are  however  fome  papers  relating  heretoin  the. Bhilo- 
fophical  TranfaUions,  that  well  deferve  to  be  confulted. 
VI.  The  methods  of  fermenting  m.alted  grain,  and  vegetable  juices,  into  ^^'■*"^"'"'.?'' 
drinks,  wines,  and  vinegars  ;  with  the  art  ot  procuring  and.  refining  eflfential 
fiilts  and  tartar. 

Hence  a  rational  hiftory  of  vinous  and  acetous-fermentation  ;  the  difeafes 
of  wines,  and  their  cures. 

Boerhaave  has  opened  this  fubjelt,  in   his  New  Method    of  Ghemiftry  ; 
but:  Stahl,  in   a  peculiar  treatife.,  has  carried  it  farther,  with  a  view 
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to  phikfcfky  and  pralfice.  Some  hints  relating  to  it  may  likewife  he 
found  in  Glauber,  Mr.  Boyle,  ike  Philofophical  TranfaSliotis,  the  German 
Ephewerides.,  Mr.  Evelyn,  the  Vinetum  Britannicum,  Dr.  Merret,  l£c. 

VII.  The  procefles  for  reducing  vegetable  juices  to  fugars ;  by  exprefllon, 
deccxftion,    clarification,  graining,  claying,  and  cryllallization. 

For  direSlions  in  the  Jeveral  proceJJ'es  of  this  art,  fee  PiibV  Hiftor.  Ind.  - 
Angelas  Sala  in  his  Saccharologia,  Dr.  Slare  on  Sugars,  and  Sir  Hans 
Sloane'j  Natural  Hiilory -of  Jamaica.  Add  to  thefe,  fome  papers  in  the 
Philofophical  TrajfaSfions. 

VIII.  The  method  of  procuring  nitre  from  vegetables,  Is'c.  and  purifying 
it  for  gunpowder,  and  other  ufes. 

To  this  purpcfe  fee  G\2Mhf{,  Clarke,  and  St?ia\  on  nitre  ;  a-nd  compare  them 
■with  the  dlfcourfe  of  the  younger  Lemery  upon  the  origin  of  this  fait. 

IX.  The  method  of  procuring  volatile  fait  from  vegetables,  for  various 
ufes,  and  fit  to  compofe  fal-ammoniac,  for  the  purpofes  of  dyers,  braziers, 
apothecaries,  and  chemifts. 

With  this  view,  confult  the  extraordinary  paper  of  Dr.  Cox  upon  the  fuhjefi 
of 'volatile  falls,  in  the  Philofophical  TranfaSlions  ;  BoerhaaveV  hijtory  of 
vegetable  putrefaEiion,  and  his  account  of  fal-.ammoniac ;  and  compare 
iheni  with  the  papers  cf  Meffteiirs  Lemery  and  Geoftroy  upon  the  manner 
cf  preparing  this  fait  in  the  Levant,  and  imitating  it  in  other  countries., 
■as  well  as  nitre. 

X.  The  method  of  treating  vegetables  for  their  wax,  honey,  gums,  tar, 
pitch,  turpentine,  oil,  rofin,  and  colophony. 

Some  accoitnts  to  this  purpofe  are  met  with  in  the  writers  of  travels  and 
natural  hifiory  ;  but  the  foundation  of  the  thing  may  be  fcen  in  Boerhaave'j 
Chemiftiy,  Pomet,  and  LemeryV  Hiilory  of  Drugs,  or  rather  araong 
the  writers  of  natural  hifiory. 

XL  The  method  of  charring  vegetables  for  fewel,  fo  as  to  burn  without 
Jmoke  ;  and  to  be  of  ufe  for  the  drying  of  malt,  or  other  curious,  chemical, 
and  oeconomical  purpofes. 

Glauber,  Mr.  Boyle,  Mr.  Evelyn,  and  the  Philofophical  TranfaSions.) 
contain  fome  particulars  to  this  purpofe. 

XII.  The  art  of  reducing  vegetables  to  pot-afli,  for  the  I'ervice  of  the 
ibap-maker,  fuller,  fcourer,  dyer,  glafs-man,  chemift,  apothecary,    i£c. 

Glauber,  in  his  Profperity  of  Germany,  a.nd  elfewhere,  has  fome  iifeful 
obfervalions  rdating  to  this  fuhjeEl ;  which  is  alft  confidered  by  fever al  of 
our  naturalifls  :  but  the  chemical  foundation  of  the  whole  may  be  readily 
kant'd  from  Boerhaave,  or  ether  good  writers  of  general  coiirfes. 

(2.)  A>nmal  Subjeffs. 

XIII.  The  common  refolution  of  animal  fubftances  into  their  principles, 
pure  and  mix'd,  for  the  ufes  of  medicine  and  various  arts. 

See  Boyle'j  Hifiory  of  Human  Blood,  his  Sceptical  Chemift,  &c.  Dr.  CoxV 
papers  in  the  Philofophical  T'ranfaSlions,  Boerhaave'j  proceffes  upon  animals^ 
and  StahiV  Philofophical  Principles  of  Chemiftry. 

XIV. 
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XIV.  The  manner  of  feparating  the  more  medicinal  parts  of  animals,  \nGellies, 
the  way  of  fimple  folution,  tinfture,  gelly,  Gff.  for  the  ufes  of  the  apo-  ^^^''•■'■^''  ^'^• 
thecary. 

This  fuhjeEl  has  been  little  treated  in  a  philofophical  view  ;  but  receives  fame, 
light  from  BoeriiaaveV  Procejj'es  upon  Animals,  Mr.  BoyleV  Experiments 
071' human  blood,  the  Ufe  of'2ii^\n's  Digejtor,  and  the  common  pharmaceu- 
tical chemiftry. 

XV.  The  manner  of  feparating  and  purifying  the  fat  of  animals,  ?or  Preparhg 
the  ufes  of  the  foap-boiler,  chandler,  clothier,  ^c.  fati. 

The  difficulty  here  lies  in  taking  off  the  nidorous  odour  of  coarfe,  animal  oils, 
or  fats;  and  rendering  them  fit  for  the  finer  ufes,  as  in  the  making  of 
Sperma  Ccti  from  train-oil,  &c.  Jnd  in  this  affair,  the  methods  delivered 
by  many  chemical  authors^  for  re£lifying  and  purifying  fome  cjnpyreumatic 
oils,  may  he  offervice  :  but  more  commodious  methods  for  pra5lice  are  ftill 


XVI.  The  method  of  feparating  phofphorus  from  animal  fubjeds ;  and  Fhofphorus 
reducino-  them  to  a  kind  of  lamp-black,  aflies  and  earth,  for  the  ufes  of  "''-^  virgin. 
painting,  dying,  printing,  colouring,  affaying,  isc.  ''"'*^-' 

The  affair  of  the  animal  phofphorus  is  deliver'' d  by  Mr.  Boyle  and  M. 
Homberg  ;  and  the  foot,  the  black,  the  ajhes,  and  the  ea.rtb,^  are.  touched 
upon  by  Boerhaave,  and  others- 

(3.)  Mineral  Subjects. 

XVII.  The  general  methods  of  reducing   mineral-juices   to  a  dry  {uh-The  art  of' 
ftance  ;  fo  as  to  come  at  the  iblid  matter  they  contain  ;  with  a  view  to  the  ">"l°"fiH  '«- 
art  of  mining,  or  the  difcovery  of  metalline-veins,  the  ereftion  of  fair-works,  '^"'^  i"''"' 
vitriol-works,  alum-works,  borax-works,  l£c. 

Thisjubjett  is  profecuted  by  George  Agricola,  at  the  clofe  of  his  ivork  de  re 
metallica  :  and  the  view  is  carried  farther  by  Mr.  Boyle,  Becher,  Stahl, 
Homberg,  and  feme  other  members,  of  the  Royal  Society,  and  the  Academy 
of  Sciences. 

XVIII.  The  manner  of  reducing  folid"  mineral  falts  to  fluid  acid  fpirits,  Prepamtion 
by  feparation  or  diftillation  ;  for  the    numerous    ufes    of  dying,  etching,  "Z^"- »-''^^- 
affaying,    the   preparation    of  menftruums   ibr  metals,    and'  many  other'''  "''^"f'"^- 
fubjefts. 

The  proceffes  for  this  purpofe  are  deliver'' d  by  all  writers  of  chemical  courfes  % 
hut  the  rationale,  and  the  jtifi  application  of  the  produBions  to  mechanical, 
philofophical,  and  chemical  ufes,  are  fparingly  touched  upon  by  them.  Thofe 
who  would  go'  deeper  in  this  affair,,  may  confult  Br.  Stahl'j  principles 
of  Chemiftry,  Mr.  Boyle'j  Eflay  upon  Nitre,  and  M.  Hom.berg's  P<?/>»- 
on  Acid  Spirits.  Add  to  thefcy  Agricola,  de  re  metallica,  ayid  others  ivho  ■ 
have  wrote  upon  the  bufmefs  of.  affaying. 

XIX.  The  general  method  of  analyfing  folid'minerals  ;  or  refolving  them  Analyfis  of 
into  flowers,  fulphur,  arfenic,  earth  and  metal,  or  any  other  particular  fub-/"'''''^  mmeraUi 
ftance  they  may  contain  ;  with  a  v-iew.  to  philofophical  minerology,  and 

fhe  vulgar  art  of  metals  \  or  the  procuring  all  mineral  fubjefts  in  their  pure, 
feparate,  and  artiflcicil.ftate.  Thofe. 
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^Thofe  ivho  defire  to  fee  hcza  this  hiifinefs  is  treated  at  the  mines ^  may  find  an 
entertaining  account  of  it  in  George  Agricola'j  work  de  Re  metallic  a. 
There  is  alfo  a  good  deal  to  the  fame  purpofe  delivered  up  and  down  in  the 
iirttings  of  Paratelfus,  Helmont,  Glauber,  Ercker,  and  Mr.  Boyle. 
But  among  the  capital  performances,  in  the  philofophical  and  chemical  parts 
of  this  affair,  ftands  that  of 'Qtc\\t\\  r«//V  to  Phyfica  fubterranea,  efpe- 
cially  as  it  is  improved  by  the  labours  of  Dr.  Stahl. 
The  defign  of  this  courfe  has  hitherto  been  to  flocw  the  general  manner  .of 
feparating  from  chemical  fuhjeHs,  whether  vegetable,  .animal,  or  mineral, 
the  dJftinIt,  fimilar,  or  homogoteous  parts  that  enter  their  compofition ;  fo 
as  to  procure  them  fimple,  and  fit  for  tife.  All  thefe  prodnSiions,  there- 
fore, are  fo  many  artificial  things,  obtained  by  a  chemical  rcduSlion  of 
natural;  bodies ;  -which,  as  well  as  the  artificial,  may  be  compounded  and 
rcccmpcunded  by  art,  like  the  letters  of  the  alphabet,  into  many  thoufands^ 
or  cveniuillions  of  new  mid  unknown  bodies  ;  -all  of  thetn  creatures  of  che- 
mifiry  :  which  fiews  the  great  power  and  extent  of  this  art. 

II. 

In  the  way  of  combination. 

SyKilcfis.  Among  the  experiments  relating  to  the  combination  of  vegetables  with 

vegetables,  may  come. 

The  uniting  of     XX.  The  ways  of  combining  elTential  oils  with  vegetable  waters,  fiigars, 

'vcgetal'le  o'/^  and  inflammable  fpirits,  for  various  ufes. 

W//.  --ivater,       ^^^  BoerhaavcV  New  Method,  and  Stalil'j  Philofophical  Principles  of  Che- 

miftry. 

MaJdng  of  XXI.  The  methods  of  combining  vegetable  oils  and  vegetable  falts  into 

joaps.  foaps,  and  the  Jaks  volatiles  oleofi  ;  for  the  purpofes  of  medicine,  a  family, 

and  feveral  trades. 

Confult,  upon  this  head,  Starkey  on  the  foap  of  tartar,  BoerhaaveV  Chemiftry, 

and  HombergV  paper  defcribing  a  particular  foap  for  taking  away  freckles. 

Making  of  XXII.  The   ways  of  combining  fix'd   and  volatile   vegetable  falts  with 

mitral  falls,  vegetable  acids ;  fo  as  to  make  artificial  neutral  falts,  of  fingular  virtues  and 
ufes. 

Many  curious  particulars  relating  to  this  purpofe,  are  found  in  Mr.  Boyle'j 
Philofophica.1  IForks,  the  French  Memoirs,  and  the  Philofophical  Tranf 
anions. 

Spirit  of  li'ine     XXIII.  The  method   of  combining  inflammable  fpirits  with  vegetable 
united  I'.-iih     acids,  and  with  rofins,  for  medicinal  and  mechanical  ufes  ;  fhewn  in  the  art 
'vegetable        ^j-  ^yines,  brandies,  and  the  making  of  compound  varnifhes. 
'"^'  ''    '  '  This  fi'.bjeB  receives  fame  light  from  the  common  proceffes  of  chemifts,  for  dul- 

cifying acid  fpirits  ;  and  making  the  ordinary  tinSiures  :  but  its  more  ext en- 
five  life  muft  be  derived  from  the  philofophical  chemifis,  «j  Boyle,  Homberg, 
and  thofe  who  defcribe  the  arts  of  diftillation  and  japanning. 

Experiments. 
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Experiments  relating  to  the  combination  of  vegetable  with  animal  fubje51s. 

XXIV.  The  method  of  combining  animal  or  vegetable  falts,  and  rofins,  jkohol  with 
with  alcohol,  brandy,  wine,  vinegar,  or  water ;  for  the  ufes  of  pharmacy  y^/;"/. 

a^nd  other  arts. 

^he  common  chemical  books  are  full  of  proceffes  to  this  purpofe  ;  as  Le  Febure, 
Le  Mort,  Lemery,  Wilfon,  Barchufen,  and  Boerhaave. 

XXV.  The  ways  of  combining  fix'd  fait  and  animal  fat  into  foap-,  blood  Animal  fat 
and  fix'd  fait  into  a  blue  pigment ;  animal  flefh  and  vegetable  balfams  into  y"^  fi^* 
mummy  ;  with  other  particulars  of  this  nature.  ' 

See  BoerhaaveV  chemiftry,  and  the  Philofophical  TranfaStions. 

Experiments  relating  to  the  combination  of  animal  with  mineral  fubje£f.s. 

XXVI.  The  method  of  combining  various  minerals  with  animal  oils,  Plaiflers,  and 
and  fats,  into  unguents,  plaifters,  and  paints.  paints. 

ne  common  difpenfatories  have  the  proaffes for  this  purpofe;  but  the philofo- 
phy  of  them  mujl  be  derived  from  chemical  authors  ;  as  particularly  Boyle, 
Becher,  and  Boerhaave.    . 

XXVII.  The  method  of  xe-compounding  or  reftoring  the  calces  of  me-  Reduaion  of 
tals,  by  the  addition  of  a  little  animal,   or  vegetable  fat :  whence  an  expe-  metals  from 
rimental  inquiry  into  the  phlogiftic  principle  of  Dr.  Stahl;  with  its  ufe  in  ^ '"'''"  "'■ 
the  bufinefs  and  philofophy  of  metals. 

XXVIII.  The  way  of  rendering  alkaline  animal  falts  neutral,  or  turning  Making  of 
them  into  fal-ammoniac,  by  combining  them  with  the  fpirit  of  fea-falt.        fal-ammoniac. 

See  the  difpute  bet-wixt  Geoffroy  and  Lemery,  about  the  preparation  of 
fal-ammoniac,  in  thi  French  Memoirs. 

Experiments  relating  to  the  combination  of  vegetable  with  mineral  fubjeBs. 

XXIX.  The  ways  of  combining  vegetable  falts  with  mineral  fulphurs ;  Salts  united 
whence  the  reparation  of  metals  from  their  ores,  and   the  production  (^{  imth  ful- 
numerous  kinds  of  flags  or  fcorise  ;  with  their  chemical  and  philofophical  ufes.  t^'^''^- 

Upon  this  head  confidt  Agricola,  de  Re  metallica,  Ercker,  and  other  che- 
mical writers  upon  mdnes  a.nd  minerals :  Boerhaave  in  the  hijlcry  of  anti- 
mony ;  and  Stahl  in  his  fever al  pieces  of  metallurgical  chemijlry. 

XXX.  The  ways  of  combining  fix'd  vegetable  falts  with  mineral  earths  ;  Vegetable 
whence  the  foundation  of  the  art  of  glafs,  and  the  art  of  metals;  with  \!nt  falts 'with  mir 
philofophy  of  vitrification  and  metallization.  ^eral  earths. 

See  upon  this  head  Boyle  of  gems ;  Neii'j  art  of  glafs,  with  Kunckel'j  notes  ; 
and  Stahl' J  pieces  of  metallurgical  chemiftry  \  as  alfo  his  comment  upon 
Becher'j  Subterraneal  Phyfics. 

XXXI.  The  ways  of  combining  metalline  matters  with  vegetable  liquors  -,  Vezetahk  li. 
whence  many  medicinal  tindures,  or  folutions,  of  metals,  and  the  whole  quon  'with ' 

bufinefs  of  inks.  inetals. 

Vol.  II.  E  e  e  See 
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See  BoerhaaveV  Chemijlry ;  and  Homberg'j  Experiments  upon  this  fubjeBy 
apud  du  Hamel,  in  JEiiftor.  Academ.  Regal.  Parifienf. 

Experiments  relating  to  the  combination  of  mineral  with  mineral  fubje5is. 

Mineral  adds     XXXII.  The  ways  of  Combining  the  mineral  acids  with  metallic  matters; 
rwith  metallic  ^hence  the  numerous  tinftures,  folutions,  fublimates,  precipitates,  calces, 
matters.         y^_  of  gold,  filver,  mercury,  lead,  iron,  (Sc.  with  their  extenfive  ules. 
All  the  chemical  authors  have  more  or  lefs  treated  this  copious  fubjeSi. 

Minerals  XXXIII.  The  general  ways  of  combining  mineials  with  metals ;  as  ful- 

wth  metals,   phur   with  iron,  arfenic  with  gold  or    filver,    calamy  with   copper,  i£c. 

-whence  various  difcoveries  as  to  the  philofophy  of  metals  ;  and  the  natural 

compofition  of  ores  and  mineral  fubflances,  which  are  thus  imitated  by  art. 

See  upon  this  head  Becher,  and  Stahl,  in  particular. 

Metal %dth         XXXIV.  The  art  of  combining  metal  with  metal,  in  the  way  of  elec- 

metal.  trum  ;  or  making  the  mix'd  metals. 

Much  light  is  given  to  the  philofophical  part  of  this  bufmefs  by  Mr.  Boyle, 
and  M.  Romberg;  tho'  the  praMical  part  of  it  has  generally  fallen  into- 
mechanical  hands.  But  Agricola,  Ercker,  Glauber,  Becher,  and  Stahi 
may  be  confulted  upon  it. 

Experiments  relating  to  the  combinations  of  fubjeSis  of  the  three  kingdoms 
promifcmujly. 

Promifcuoiis  XXXV.  The  combination  of  nitre,  coal  a^id  fulphur  into  gunpowder  ;. 
mixtures.  i^yCdi  vegetable  fait,  fand  and  metal  into  glafs  of  all  colours ;  nitre,  fait  of 
tartar,  and  fulphur  into  the  pulvis  fulminans  ;  fal-ammoniac,  and  quick-lime 
into  a  certain  phofphorus  ;  akim,  wheat-flower,  or  other  vegetable  or  ani- 
mal fubflances,  into  the  common  black  phofphorus  :  with  numerous  exam- 
ples of  the  fame  general  nature. 

And  in  this  view  all  the  original  chemical  authors  floould  be  confulted  -,  not 
omitting  even  thofe  called  the  adept.,  from  Hollandus,  Valentine,  Lully,, 
Friar  Bacon,  Paracelfus,  Helmont,  Cifc.  doivn  to  Boyle,  Philaletha,, 
Becher,  Homberg,  and  Stahl.  Add  to  thefe,  the  authors  who  have 
wrote  upon  particular  trades  ;  requiring  the  joint  ajfifiance  of  fubjeSis  from 
all  the  three  kingdofns. 

New  men.  XXXVI.  Experimental  attempts  to  direft   the  farther  combination  of 

jiruums  from  fubjefts,  and  productions,  of  the  three  different  kingdoms ;  with  a  view  to. 
mixture.         difcover  new  folvents,  or  mixtures,  for  the  purpofes  of  medicine,  the  me- 
chanic arts,  and  the  farther  ufes  of  life. 

Little  to  this  purpofe  has  hitherto  been  done  by  any  Jingle  author ;  and 
indeed  a  proper  work  of  the  kind  requires  the  joint  labour  of  many.  But 
Mr.  Boyle,  and  Boerhaave  have  open'd  the  affair  ;  and  certain  members' 
of  the  Royal  Academy  and  Royal  Society  have  purfued  it.  See  Boyle 
pafsim,  and  BoerhaaveV  chapter  of  mefiftruums, 

XXXVII. 
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XXXVII.  Experiments  relating  to  the  recompofition  of  bodies,  or  com-  'Recompoftthn. 
bining  their  feparated  principles  together,  fo  as  to  compofe  the  original 
concrete  again. 

See  Mr.  BoyleV  Experiment  upon  Nitre,  M.  Homberg'j  EJJays,  and  Dr. 
Stahl,  both  in  his  Philofophical  Principles  of  Chemijiry,  and  his  Opuf- 
culum  Chymico-Phyfico-Medicum, 

II. 

Scheme  for  a  Courfe  of  Philofophical  Ch&mifiry  ;  (?r,  th& 
application  of  Chemical  Rxperiments  to  the  improve- 
ment of  Natural  Knowledge. 

I,      AN  experimental   inquiry   into   the   chemical   nature,  and   internal  Chemical 

Jr\.  ftrufture  of  matter,  in  the  different  aggregates,   or  maffes  of  z.nx-fi^"^'"''  ^-f 
mals,  vegetables,  and  minerals ;  compared  with  the  experiments  and  obfer- 
vations  of  Boyle.,  Becher.,  Hook.,  Newton,   and  fome  other  members  of  the 
royal  fociety,  and  royal  academy  of  fciences. 

II.  An  experimental  view  of  the  various  ftates  and  forms  into  which  Various 
matter  is  reducible  by  chemiftry  ;  as   to  fluidity  and  folidity,  exhalations, -^'^^'''"  °'' 
vapours,  heat,  cold,   gravity,  denfity,   hardnefs,   foftnefs,   colour,   confift-f^^^,"^; 
ence,  odour,  &c. 

Under  this  head  Mr.  Boyle  has  performed  fomething  confideroMe  upon  the 
Lord  Bacon'j  Plan  ;  and  feems,  in  a  manner,  to  have  e^igrofs'd  the  fubjeEi. 

III.  A  view  of  the  diff"erent  relations,  vulgarly  call'd  fympathies  ?i.n^  Secret  relo' 
antipathies,  or  attractions  and  repulfions,  obferv'd  betwixt  different  bodies  ;  "!"'/  "f  *^^ 
with  the  ufes  of  this  do6trine  in  philofophy,  and  chemiftry.  Mema  of 

See  Boyle,  Hook,  Homberg,  Newton,  Stahl,  and  the  Memoir  of  Geoffroy  body, 
in  the  Works  of  the  Royal  Academy  for  the  Tear  171 8. 

IV.  An  experimental  inquiry  into  the  real  principles  of  natural  bodies  ;  Principles  of 
how  far  the  fire  gives  a  juft  analyfis,  and  how  far  it  fails  therein  ;  whence  ^'"/'^^• 

the  doftrine  of  chemical  feparation  and  combination  may  bejuftly  fettled. 
Among  the  principal  authors  to  be  confulted  upon  this  head  are  Bacon,  Boyle, 
Becher,  Homberg,  and  Stahl. 

V.  An  experimental  inquiry  into  the  bufmefs  of  mixture,  uatural  And.  DoSrine  of 
artificial ;  or  the  beft  and  mofi  intimate  manner  of  uniting  folid  with  folid,  mixture. 
folid  with  fluid,  fluid  with  fluid,  i£c.  according  to    the  ends  for  which 

they  are  defign'd. 

Great  light  may  be  derived  in  this  inquiry  from  the  Works  of  Mr.  Boyle, 
BecherV  Subterraneal  Phyfics,  Stahl'j  Comment  thereon,  and  his  Paper 
upon  Mixts,  Texts  and  Aggregates,  publifhed  in  his  Opufculum  Chemico- 
Phyfico-Medicum,  and  the  Obfervationes  Hallenfes. 
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VI.  A  philofophical  explanation,  and  experimental  illuftration  of  all  the 

chemical  operations,  as  lb  many  means  of  efFefting  certain  changes  in  bodies, 

according  to  certain  rules,  for  the  various  purpofes  and  intentions  of  the  art. 

Something  of  this  kind  was  aUemped  by  Br.  Friend,  in  his  Prelediones  Che- 

micfe  ;  but  the  view  is  enlarged  by  Boerhaave  and  Stahl :  yet  well  dC' 

ferves  to  be  farther  profecuted,  as  it  includes  no  inconftderable  branch  of 

natural  philofophy. 

VII.  An  experimental  attempt  to  improve  the  chemical  operations ;  fo  as- 
to  render  them  capable  of  performing  what  could  not  otherwife  be  expefted. 
from  them. 

Mr.  Boyle  has  many  curious  hints  to  this  purpofe ;  fo  has  M.  Romberg  :  to 
the  thing  is  more  fully  confidered  by  Dr.  Stahl,  in  his  comment  upon  Becher  ; 
and  in  federal  of  his  Schedia.fmsitd.. 

VIII.  A  fet  of  experiments  to  unfold  the  ufeful  and  extenfive  dofbrine  of 
menftruums  -,  or  the  bufinefs  of  adapting  folvents  to  all  kinds  of  bodies. 

Mr.  Boyle  affords  many  improveable  hints  to  this  purpofe ;  and  Boerhaave'j 
chapter  of  menftruums  may  ferve  as  an  introduSlion  to  the  inquiry. 

IX.  Experiments  to  difcover  the  nature  and  ufes  of  fermentation  and 
putrefaction  in  the  fyflem  of  the  world ;  as  they  are  natural  means  of  coa- 
verting  one  body  into  another. 

See  Boerhaave'j  Cbemiftry,  BoyleV  philofophical  Works.,  Becher  in  his  Phyfica. 
fubterranea,  and  Sir  Ifaac  Newton'5  ^c^ries,  at  the  end  of  his  Opticks, 

X.  Experim.ents  to  adjuft,  eftablifh,  and  illuftrate  the  doftrine  of  acid 
and  alkali. 

See  Boyle,  Bohn,  Romberg,  Boerhaave,  Stahl,  and  NewtonV  paper  upon- 
the  fubjeSl,  publifh'd  in  Harris'j  Lexicon  Technicum. 

XI.  A  fet  of  introduftory  experiments,  to  fhew  the  general  nature, 
offices,  and  ufes  of  the  elements  in  the  fyflem  of  the  world. 

"This  article  is  tcuch'd  upon  by  the  Lord  Verulam  a>td  Mr.  Boyle,  reconfi- 
dered  by'  M.  Romberg,  and  Boerhaave  ;  and  in  fame  particulars  improv'd 
by  Sir  Ifaac  Newton. 

XII.  A  fet  of  chemical  experiments  to  unfold  the  nature  of  fire  and  heat.; 
with  the  modus  of  their  operation  upon  bodies,  for  the  produftion  of  vari- 
ous efFefts. 

A  foundation  for  this  inquiry  is  laid  by  the  Lord  Baaon  in  his  Novum  Orga- 
num,  and  imp-roved  by  Mr.  Boyle,  M.  Romberg,  Bohn,  Boerhaave,, 
Lemery,  and  Swedenbourg. 

XIII.  A  fet  of  chemical  experiments  to  difcover  the  ingredients  of  the 
atmofphere  •,  and  account  for  its  various  effects,  operations,  and  phseno- 
mena  •,  with  regard  to  bodies  lodged  or  digeiled  therein. 

This  ft'.lje£i  has  been  profecuted  by  Mr.  Boyle  ;  and  feems  brought  to  a  little 
fyftem  by  Boerhaave,  in  his  chapter  of  air,  confidered  as  a  chemical  in- 
Jtrument. 

XIV. 
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XIV.  An  experimental  inquiry  into  the  nature  of  water,  its  office  and  ufes  Nature  of 
in  the  globe ;  the  origin  of  hot  and  cold  fprings,  the  faltnefs  of  the  fea,  and  '^«'^'"' 
the  different  kinds  of  mineral  waters. 

See  Mr.  Boyle,  Becher,  Lifterj  Boerhaave,  Newton,  Bernoulli,  Stahl, 
and  Hoffman. 

XV.  Experiments  to  fliew  the  nature  and  ufes  of  earth,  confidered  as  an  Nature  of  ek- 
element.  '^^"'^''J'  '''^'^' 

Among  the  heft  guides  in  this  affair  muft  again  be  reckoned  Boyle,  Becher, 
Boerhaave,  Newton  and  Stahl. 

XVI.  Attempts  to  imitate  various  phaenomena  of  the  atmofphere  ;  as  Kature  and 
thunder,  lightning,  corufcations,    the   aurora  borealis,    water-fpouts,    rain,  imitations  of 
hail,  fnow,   ^e.  """""• 

See  the  faper  of  M.  Lemery  fen.  Memoir  d'e  I'Academ.  An.  1700.  and 
compare  it  with  the  difcoveries  of  Mr.  Boyle,  M.  Romberg,  Sir  Ifaac 
Newton,  and  certain  papers  in  the  Philofophical  Tranfadbions,,  relating 
to  this  article. 

XVII.  Attempts  to  imitate  fbme  natural  phenomena  proceeding  from  Subterraneous 
caufes    within   the   earth;    as  fubterraneal  heats,  fires,  fumes,  eruptions, /'''-'^«'"''«''«' 
vulcanos,  earthquakes,  boiling  waters,  iSc 

See  the  writings  of  the  naturalifts,  particularly  Dr.  Woodward  •,  and  com- 
pare them  with  the  experiments  and  difcoveries  of  Mr.  Boyle,  Sir  Ifaac 
Newton,  and  Meffteurs  Homberg,  Lemery,  Geoffroy,  and  T)r.  Hoffman-.. 

XVIII.  A  chemical  inquiry  into  the  bufinefs  of  vegetation,  animalization,  'Nutrition  and 
and  mineralization  ;  or  the  growth,  nourifhment,  natural  decays  and  chan-  gron)jth  of  bo- 
ges  of  vegetable,  animal,  and  mineral  bodies.  '^'"• 

See  the  experiments  of  Woodward  and  Homberg  upon  Vegetation  ;  Digby 
on  Nitre  ;  Evelyn  on  Agriculture  ;  Cox  and  Boerhaave  on  PutrefaSiion  ; 
and  Boyle,  Becher,  a?id  Stahl  upon  the  origin,  growth,  and  formation  of 
fubterraneous  bodies, 

XIX.  Chemical  experiments  relating  to  the  human  body,  in  its  nztwrsl  Natural che- 
healthy  flate,  or  the  various  chemical  operations   perform'd  therein.     The  ""Py  '"  '^'^ 
nature  of  the  feveral  animal  fluids  ;  the  changes  they  undergo  ;  their  mix-    '^' 
tures,  feparations,  ufes,  and  effefts  upon  each  other,  and  upon  the  whole, 

fo  as  to  maintain  a  healthy  flate. 

With  this  view  confidt  Boyle,  Bohn,  Boerhaave,  and  Hoffman.. 

XX.  Experiments  relating  to  die  nature  of  morbid  juices,  or  fluids  dif- y^^  »2(,^/^,V 
placed,  concreted,  fufed,  or  aiter'd  in  the  body ;  and  to  the  caufes  and  cures/«;'/^  of  the 
of  difeafes  by  peculiar  folvents  or  fpecifics.  '^'"^• 

Confult  upon  this  head  Mr.  BoyleV  difcourfe  of  fpecific  Remedies,  Boerhaave'j 
chapter  of  menftruums,  and  certain  papers  in  the  French  Memoirs,  at- 
tempting to  difcover  folvents  for  the  ft  one  in  the  bladder,  &c. 

XXI.  Experiments  to  determine  a  priori  the  nature  and  medicinal  virtues  Mineral  wo- 
of mineral  waters.  ten. 

See 
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See  Mr.  Boyle  upon  the  fubjeSi,  and  compare  him  ivith  Dr.  Hoffman  •,  hy 
which  means  a  foundation  may  be  laid  for  a  due  prof ecution  of  this  affnir, 

Neiu  ponvers       XXII.  An  attempt  to  introduce  fome  new  inftruments  into  chemiftry, 
iobeufidin    for  the  morc  exaft  performance  of  certain  operations,  both  in  the  way  of 
cheimjiry.        feparatioH  and  combination  -,  particularly  the  inftrumental  agency  of  cold, 
and  the  powerful  furnace  of  the  Sun. 

Upon  this  head  confult  the  Lord  Bacon,  and  Mr.  Boyle  -,  and  with  their  dif- 

coveries  compare  the  experiments  of  M.  Homberg  and  Dr.  Stahl,  as  to 

the  effe£is  of  high  degrees  of  cold  and  heat  in  chemical  operations. 

The  chen.ifiry      XXIII.  An  attempt  to  explain  the  chemiftry  of  nature,  or  the  manner 

of  nature,  at  therein  the  world  is  continually  recruited  in  all  its  parts ;  the  earth  refrelh'd 

''"'^^'  with  dew  and  rain  ;  the  atmofphere  ftored  with  vapours,  and  the  feeds  of 

vegetables  •,  vegetables  fwelled  with  moifture,  and  expanded  by  the  heat  of 

the  fun  ;  the  air  turnifh'd  with  its  renovating  fpirit ;  and  fire,  air,  earth  and 

water  conferved  to  repair  the  animal,  vegetable,  and  mineral  worlds,  and 

preferve  the  divine  order  and  harmony  of  material  things. 

This  is  the  favourite  topic  of  philofophers  ;  -which  they  ufually  touch  fuccefsful- 
ly.  But  among  the  befl  authors  upon  the  fubje£i,  we  rank  the  Lord  Bacon, 
Mr.  Boyle,  Dr.  Hook,  M.  Homberg,  Mr.  Ray,  Dr.  Derham,  Mr. 
Evelyn,  Dr.  Stahl,  and  Sir  Ifaac  Newton. 

in. 

Scheme  for  a  Courfe  of  Pharmaceutical  Chemijlry  :  or  the 
Art  of  preparing  medicines. 

An   introdu(ftion    to    the   pharmaceutical   operations ;    fliewing   the 
inftrumental  efficacy  of  fire,  air,  water,   and  earth  therein. 

Suijeclj  fui'eJ  I.  *  I  'HE  fubjecls  fuited  to  the  inftrumental  efficacy  of  fire  ■,  viz.  vola- 

to  /re.  JJ^     tile    fluids,    volatile  folids,    inflammable,    fiifible,  calcinable,  and 

vitrifiable  bodies. 

/iir.  2.  Subjefts  fuited  to  the  inftrumental  efficacy  of  the  air;  viz.  relenting 

falts,  exhalable  bodies,  and  falts  difpofed  to  cryftallize. 

If-'afer.  3-  Subje<5ts  fuited  to  the  inftrumental  efficacy  of  water ;  viz.  falts,  muci- 

lages, fpirits,  powders,  gums,  and  all  bodies  affefted  by  the  Balneum  Marine. 

Earth.  4.  Subjeds  fuited  to  the  inftrumental  efficacy  of  earth  ;  as  all  folid  ma- 

chines, engines,  and  veflels  form'd  of  earthy  materials.  Whence  a  chemical 
explanation  of  trituration,  aggregation,  folution,  coagulation,  evaporation, 
cryftallization,  prsecipitation,  fublimation,  diftillation,  digeftion,  detonation, 
candefaftion,  fufion,  incineration,  calcination,  deliquadon,  regeneration, 
congelation,  and  fermentation  of  the  various  kinds,  with  direft  relation  to 
pharmacy. 

(II.) 
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(11.) 

The  principal  fubjecls,  and  general  operations,  to  be  exhibited  in 
a  courfe  of  pharmaceutical  chemiftry. 

I.  A  jufl   colleflion  of   the   materia  medica  ;    or,  (i.)  A  fet  of  dry'd  r^^^.  materia. 
medicinal  herbs,  flowers,  fruits,  feeds,  roots,  barks,  and  woods.     (2.)  Dry'd /"?'«'-;■««"'<- 
parts  of  animals ;  or  animal  fubftances  having  any  medicinal  virtue.    (3.)  A  '"'^* 

fet  gf  rnedicinal  foflils  -,  all  diftributed  into  proper  claffes. 

General  pharmaceutical  operations  tipon  vegetables. 

II.  Experiments  to  Ihew  how  any  crude,  vegetable  fubjefts,  being  barely  operaticm 
cut,   bruifed,   or  reduced  to  powder,   may  have  their  whole  fubftance  made  "pon  -uegeta- 
into  fpecies,  candies,  confeftions,  conferves,  cataplafms,  pills,  or  eleftuaries;  ^^"  mjuh- 
by  diftillation,  into  waters  and  eflential  oils,  and  with  a  fcorching  heat  into'^'^'"'^'^' 
empyreumatic  oil  :  by  decoftion,  in  water  or  fpirit  of  wine,  into  tinftures, 
effences,  and  extrads  ;  and  by  expreffion,  or  long  continued  coclion,  into  oils. 

III.  To  fliew  how  eiTential,  vegetable  oils  and  effences  are  form'd  inx.o  Effentid oih. 
elixirs,  and  fweet  fcented  balfams  :  and  how  exprefs'd,  vegetable  oils,  boil'd 

with  vegetable  juices,  gums,  rofins  or  powders,  become  unguents,  liniments, 
compound  oils,  or  plaifters. 

IV.  To  Ihew  that  moft  vegetable  juices  and  feeds  yield,  by  fermentation  Troduaions 
and  diftillation,  an  inflammable  fpirit,  that  becomes  compounded  by  being  h  fermenta- 
drawn  over  from  certain  ingredients,  or  impregnated  with  their  virtues  ;  ^'°"' 
whence  the  tribe  of  compound  or  fpirituous  waters ;  the  redlification  of 

vinous  fpirits ;  and  the  preparation  of  alcohol  per  fe,  and  tartariz'd ;  with 
various  tinftures  and  folutions  made  by  their  means. 

V.  That  vegetables  afford  falts,  call'd  eflential  and  alkaline,   by  cryftalli-  Vegetalk 
zation  and  incineration,  of  confiderabie  ufe  in  pharmacy  :  and  that  by  diftil-/^^'^- 
lation,  they  yield  an  empyreumatic  oil,  an  acid  fpirit,  and  a  foot. 

VI.  To  fhew  that  all  fweet  vegetable  juices  afford  wines  by  fermentation,  Vegetable 
and  afterwards  vinegar :  whence  medicated  wines  and  vinegars,  with  nurne-^/"'"^"  efford- 
rous  compound  preparations,  by  means  of  thefe  two  m.enftruums.  '"^  '^^"'" 

VII.  To  fhew  that  the  fame  infpiffated  vegetable  juice  affords,  by  diftilla- "'''''"^^^' ' 
tion  per  fe,  an  acid  fpirit,  an  empyreumatic  oil,  a  black  coal,  and  afterwards  ^f;W  _/^/r;V. 
a  fix'd  fait. 

VIII.  That  tartar  and  wine-lees,  by  the  retort  afford  an  inflamimable  Produaiom 
fpirit,  an  empyreumatic  oil,  a  volatile  fait,  printer's  black,  or  a  peculiar  "f  ''"'tar. 
caput  mortuum,  and  fait  of  tartar. 

IX.  That  rofins  and  gums  afford  a  fine  stherial  oil,  an  empyreumatic  Of  rofns. 
oil,  a  little  acid  fait,  an  unftuous  caput  mortuum,  or  a  coal  that  by  burning 

falls  to  alhes. 

General  pharmaceutical  operations  upon  animals. 

X.  To  fhew  how  the  parts  of  animals  are  fitted  for  pharmaceutical  prepa-  Ammal  ful- 
rations,  in  the  form  of  powders,  fhavings,  chips,  gelly,  a  black  coal,  or  z.jeiii  pe^an-d, 
white  pulverable  fubftance  produced  by  philofophical  calcination. 

XL 
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Boitd,  ilfiill-      XI.  That  animal  fubftances,  boil'd  in  water,  make  a  gelly,  fize,  or  glew  ; 
ed  and  burnt,  -j^^j  ]-,y.  burning  in  occlnfo,  afford  a  fpirit,  oil,  volatile  fait,  and  caput  mortuum^ 

or  coal ;  which  being  burnt  in  the  open  air,  affords  afhes,  containing  fait, 

and  elementary  earth. 

General  pharmaceutical  operations  upon  minerals,  relating  to  pharmacy. 
Mineyal  falls       XII.  Experiments  to  fhew  that  mineral  falts  are  refolvable  by  diftillation 
V '     ■  pgy.  YgtQYfam  into  acid  fpirics,  and  an  earthy  caput  vtortuiim  ;  and  that  certain 

fulphureous  and  arfenical  minerals  may  be  fublimed,  and  reduced  into  ful- 
phur,  arfenic,  regulus  and  metal. 
Metallic  cnl-  XIII.  That  Certain  mineral  matters,  and  metalline  calces,  diffolve  with 
ces  dijjol-v d.  qJ]^  ^j^^^  fQ^j^  plaifters ;  that  metals  with  acid  fpirirs  form  compound  falts-, 
and  that  fulphurs  diffolve  with  oil  into  balfams  ;  and  with  alcohol  into 
tinctures. 

(III.) 

The  particular  operations,  and  more  necefTary   preparations    of 
pharmaceutical  chemiftry. 

In  the  vegetable  kingdom. 
Dijlillcdvia-       XIV.  Rules  for  the  drawing  of  fmiple  and  compound  waters,  and  effen- 
'*''■'•  tial  oils,  to  the  greateft  perfeftion  ;  exemplified  by  diftilling  a  frefh  medi- 

cinal fimple  in  Babieo  Maria,  without  any  addition  of  water  •,  certain 
effential  oils,  according  to  the  directions  of  Dr.  Hoffman  -,  and  certain 
compound  waters,  according  to  the  pra6lice  of  the  beft  diftillers  :  with 
the  ufes  to  be  made  of  the  refiduuin  in  each  procefs ;  and  the  common 
fraudulent  praftices  of  fophifticating,  adulteratmg,  or  debafing  thefe  pre- 
parations. 
Brandies.  XV.  The  method   of  diftilling  inflammable  fpirits  and  brandies,  from 

wafli  and  wines ;  as  malt-fpirit,  melafs-fpirit,  i£c.  and  fitting,   or  re£lifying 
them  for  pharmaceutical  ufes,  in  the  form  of  low-wines,  proof-fpirit,   alco- 
hol/ifry^,  and  tartarized  fpirit  of  wine  :  with  the  extemporaneous  method 
of  making  fimple  and  compound  waters. 
TinBures  XVI.  The  bcft  manner  of  preparing  the  medicinal  infufions,   tindlures, 

ivith  aqueous  gxtrafts,  elixirs  and  rofins,  with  aqueous  and  fpirituous  menftruums.  As 
"meiiiruums"'  ^^^  ^7'«2/?»  abjinthftes,  vinum  viperinum,  vinum  emeticum,  tin£lura  facra, 
laudanum  liquidum,  elixir  proprietatis,  elixir  vitrioli,  tinElura  cantharidum, 
tinSiura  formicarum,  cajlorei,  millepcdum-,  mofchi,  falis  tartiri,  terra;  foliata 
tartarif  C^c.  Extrafl:  of  colocynth,  aloes,  jalap,  fena,  hermodaftyls,  agaric, 
ipecacuanha,  i;fc.  according  to  the  experiments  and  obfervations  of  M. 
BoulduB,  and  other  members  of  the  French  academy.  Rofin  of  fcammony, 
rofin  of  jalap,  rofin  of  guaiacum,  £f?<r.  with  their  fophiftications  and  adul- 
terations. 
Vegetable  XVII.  The  method  of  preferving  vegetable  juices  in  perfection  ;  and  of  re- 

juices  how       ducing  them  to  fyrups,  robs,  gellies,  and  mivas,  exemplified  in  the  more  ufetul 
frefer-ved.        ,^^^  difficult  preparations  of  this  clafs  :  as  the  fyrup  of  violets  and  raftjerries, 
the  rob  of  elder  and  juniper,  the  refine  oi  France,  i^c.  with  the  beft  manner 

of 
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of  making  fyriips  by  decoftion,  fo  as  to  fecure  the  particular  virtues  of  the 
vegetables  employ'd ;  according  to  the  hints  of  Charas,  Boerhaave^  and 
Stahl,  with  regard  to  the  nature  of  fugar,  or  the  difpofition  it  has  to  imbibe 
oleaginous  or  refinous  matters,  like  fait  of  tartar,  and  render  them  fapo- 
naceous. 

XVIII.  The  methods  of  procuring  the  effential  falts  of  vegetables,   and  EJfential 
thofe  term'd  medicated  falts,  and  fix'd  fairs  -,  with  the  ways  of  converting/^^''-'- 
the  latter  into  neutrals,  or  a  fpecies  of  medicated  fiks,   by  means  of  tartar 

and  diftill'd  vinegar :  whence  the  foluble  tartar,  and  that  curious  fait  called 
terra  foliata  tartari.  Add  to  this,  the  methods  of  neutralizing  mineral 
acids  •,  or  recovering  falts  from  their  acid  fpirits,  by  means  of  fix'd,  vege- 
table alkali. 

XIX.  The  beft  methods  of  making  the  fix'd  falts  of  vegetables  for  phar-  Fix  d falts, 
maceutical  ufes,  and  running  them^^r  deliquium;  particularly  fait  of  worm-  andcaujlks. 
wood,  fait  of  tartar,  and  fix'd  nitre  :  with  an  inquiry  into,  the  reafons  of 
fubftituting  fait  of  pot-afh  for  them  ;  and  the  ways  of  ufing  thefe  falts  in 
infufions  and  decodtions,  fo  as  to  extradl  the  medicinal  parts  of  the  ingre- 
dients, without  impairing  their  virtues,  or  deftroying  their  oleaginous  and 
refinous  principles  by  rendering  them  too  faponaceous.  Add  to  this,  the 
method  of  making  fix'd  falts  into  cauftics,  for  chirurgical  ufes. 

XX.  The  method  of  making  fix'd  falts  into  medicinal  foaps ;  or  uniting  Medicinal 
them  with  wax,  fperma   ceti,  balfam   of  Peru  and  Tclu,  balm   of  GileadyMP' 
balfam  Capivi,  and  other  fine  turpentines  or  balfams :   and  this  kind  of  pre- 
paration compared  with  the  ELeofacchara. 

XXI.  The  ways  of  compounding  fimple  oils,  wax,  gums,  balfams,  and  Cerats,  un-^ 
certain  metalline  calces  into  officinal  oils,  unguents,  cerats,  and  plaiflers,  ^"f"'''  "'"^ 
exemplified  in  the  more  curious  and  difficult  preparations  of  this  clafs.  ■^  "'■'  "^' 

(IV.) 

Certain  fubjedls  of  the  vegetable  kingdom,  requiring  a  more 
particular  confideration. 

XXII.  An  attempt  towards  a  perfect  analyfis  of  the  Peruvian  bark  ;  with  The  baih. 
the  method  of  making  it  into  the  moft  innocent  and  effeftual  medicine. 

See  the  Pafer  of  M-  Charas  upon  this  fuhjeSt,  in  the  Memoirs  of  the  Royal 
Academy  before  its  re-efiablifhment. 

XXIIL  The  beft  ways  of  colledting,  purifying,  preparing  and  exhibiting  Ofiutn. 
opium. 
See   the  anonymous   French   Author    on  the  Sugar-works    of  the  Ifles ; 

Boerhaave'j  Chemiftry,    and  Dr.   HofFman'j  Obfervationes  Phyfico- 

Chymicje. 

XXIV.  The  beft  ways  of  purifying,  diflblving,  combining,  and  exh.i- Camphlre, 
biting  of  camphire. 

See  Hotfman'j  Obfervationes  Phyfico-ChymicEe,  Dr.  Quincy'y  Pharmaceu- 
tical LeSlures  and  Difpenfatory,  and  compare  them  with  Mr.  Brown'j,  and 
Dr.  Newman'.?  Papers.,  upon  this  Subje£l^  in  the  Philofophical  TranfaSfions. 
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XXV.  A  farther  application  of  fugar  to  pharmaceutical  ufes,  as  a  kind 
of  dry  menftruum,  that  grinds  with  balfams,  gums,  infpiffated  juices,. 
mercury,  metals,  i^c.  into  powders  •,  which  thus  become  foluble  in  water, 
and  capable  of  being  exhibited  with  great  advantage. 

There  are  fame  hints  to  this  purpofe  in  a  certain  anonymous  French  Author,. 
who  gives  the  Hiftory  of  the  Sugar-works,  and  the  Chocolate-Trade  in 
the  Mes. 

In  the  animal  kingdom. 

XXVI.  Experiments  to  fhew  the  methods  of  preparing  certain  animal: 
fubftances  for  the  ufes  of  pharmaceutical  chemiftry ;  viz.  the  refining  or 
preparing  of  the  animal  fats,  as  the  adeps  viperarum,  axungia  porcina,  poma- 
tum, fcvum  cervimmi,  fevum  meliloti.,  butyrum  Maiale,  fperma  ceti,  (^c.  The 
preparing  of  millepedes,  cantharides,  cochineal-flies,  ifinglafs,  vipers,  rob 
of  urine,  dry'd  blood,  mufk,  civet,  fal-ammoniac,  (jfc. 

XXVII.  The  method  of  preparing  teftaceous,  animal  fubftances  ;  as 
oifter-lhells,  egg-fhells,  pearls,  crabs-eyes,  crabs-claws,  Bezoar,  Gca-ftone, 
Cafcoign\  powder,  iSc. 

XXVIII.  Experiments  to  fhew  the  effefts  of  decoftion  and  calcination- 
in  animal  fubftances  •,  paiticularly  in  hartftiorn  for  gelly,  and  the  decoElum 
album  :  with  the  pharmaceutical  hiftory  of  animal  gellies  -,  and  the  calces  of 
animal  bones. 

XXIX.  The  methods  of  procuring  the  volatile  urinous  fpirits,  falts, 
and  oils  of  animal  fubftances  ;  as  hartlhorn,  blood,  urine,  i£c.  and  rectify- 
ing or  purifying  them  in  the  beft  manner,  and  converting  the  fait  into  fal- 
ammoniac  for  medicinal  ufes. 

XXX.  The  preparations  from  raw-filk,  vipers',  and  fome  other  curious 
animal  fubjefts. 

XXXI.  The  various  preparations  with  fal-ammoniac  •,  particularly  vola- 
tile fpirits,  falts,  and  xht  faks  volatiks  oleoji,  fimple,  compound,  and  extem- 
poraneous ;  its  acid  fpirit,  diuretic  fait,  fecret  fait,  and  double  menftruum, 
as  they  are  called  •,  with  the  general  method  of  fubliming  metalline  and 
mineral  bodies  by  its  means. 

In  the  mineral  kingdom. 

XXXII.  Experiments  to  ftiew  the  manner  of  feparating  and  purifying^ 
fulphur,  by  fublimation  ■,  and  the  method  of  making  the  oleum  fulphuris 
per  campanam,  or  converting  almoft  the  whole  body  of  the  fulphur  into  acid 
fpirit ;  with  fo  much  of  the  difcoveries  of  M.  Homberg,  and  Dr.  Stahl.,  rela- 
ting to  the  analyfis,  regeneration,  and  produftion  of  this  mineral,  as  tends 
to  the  fervice  of  pharmacy. 

XXXIII.  Experiments  to  ftiew  the  manner  of  diflblving  fulphur  in  fix'd 
or  volatile  alkalies,  alcohol,  and  oils ;  whence  the  feveral  balfams  and 
tinftures  of  fulphur,  liver  of  fulphur,  and  lac  fulphuris. 

XXXIV.  The  beft  methods  of  procuring  and  purifying  mineral  falts, 
and  fitting  them  for  pharmaceutical  ufes  ;  particularly  nitre,  fea-falt,  alum, 
and  vitriol. 

XXXV. 
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XXXV.  The  various  methods  of  refolving  mineral  falts  into  their  acid  The  mineral 
fpirits,  and  rectifying  them  :  or  the  ways  of  making  oil  of  vitriol,  fpirit  oi^"^i- 
fea-fak,  fpirit  of  alum,  fpirit  of  nitre,  and  dulcifying  them  for  pharmaceu- 
tical ufes.     Add  to  thefe  the  compound  acid  fpirits,  or  the  aqu£  fortes, 

and  aqu<£  regime,  for  pharmaceutical  purpofes ;  with  the  methods  of  extraft- 
ing  new  falts  from  the  feveral  refiduums,  for  the  ufes  of  pharmacy ;  whence 
the  fedativum  Hombergii,  fal  jnii'abUe  Glauheri,  a  fait  like  the  EpJom-{a.\t, 
the  fal  enixum  Paracelft,  the  common  tartarus  vitriolatus  of  the  fliops,  the 
arcanum  duplkatum.,  &c. 

XXXVI.  Experiments  to  fhew  the  methods  of  purifying  all  the  metals,  Metals  and 
and  metalline  matters,  and  fitting  them  for  pharmaceutical  ufes.  '''^"'  '=''^'^"- 

XXXVII.  Experiments  to  fhew  the  befl  ways  of  preparing  the  metalline  Metallic 
tindtures,  folutions  and  calces,  with  the  fimple  and  mix'd  mineral  acids  ;  ''"^"f"- 
whence  the  pharmaceutical  folutions,  fublimates,  calces,  vitriols,  and  crocus's 

of  iron,  lead,  filver,  tin,  copper,  mercury,  and  gold. 

XXXVIII.  The  pharmaceutical  preparations  of  iron  ;  viz.  crocus  Martis  Preparations 
aftringens   (J  aperiens  ;  oleum  Martis  per  deliquium  ;  tin5fura  Martis  au^rea  \  if  """*• 
tinSiura  Martis  cum  vino  £5?  cum  aceto  ;  flares  ajtimoniaci  Martiales,  i^c. 

XXXIX.  The   pharmaceutical    preparations    of  lead;    viz.   faccharum  0/ lead. 
Saturni ;  the  calx  of  lead,  white-lead,  yellow-iead,  and  red-lead,  balfam  of 
iead,  and  plaifter  of  lead. 

XL.  The  pharmaceutical  preparations   of  filver ;  -viz.   the   cryftals  o^Of  fther, 
filver,  the  filver  pill,  the  precipitate  and  tinfture  of  filver,  the  lunar  cauftic, 
and  the  Luna  cornua  ;  with  their  reduftion  to  filver  again.     Add  hereto,  the 
folution  of  filver,  for  turning  red  and  grey  hair  into  black  or  brown. 

XLI.   The  pharmaceutical  preparations  of  tin.     Calx  of  tin  ;  amalgam.  Of  tin. 
cf  tin  with  mercury ;  fait  of  tin,  magiflery  of  tin,  flowers  of  tin,  fublimate 
oi  tin,  fmoking  oil  of  tin,  and  aurum  Mofaicum.,  as  'tis  call'd. 

XLII.  The  pharmaceutical  preparations  of  copper.     The  folutions  oi  Of  copper, 
copper  in  various  faline,  or  acid  and   alkaline   menftruums  •,  whence  aqua 
fapphirina,  and  various  vitriols.     The  preparation  of  verdigreafe  ;   the  fpirit 
of  verdigreafe ;  the  calx  and  crocus  of  copper ;  <es  ujlum ;  and  Mr.  Boyle's 
ens  Veneris. 

XLIII.  The  pharmaceutical  preparations  of  quickfilver.     The  general  Of  quid- 
method  of  amalgamating  metals.   The  folutions  and  cryllallizations  of  quick- /^'^f- 
filver.     The   befl   ways   of  making  corrofive-fublimate,  Mercuriits  Jukis, 
calomel,    red  precipitate,   yellow  precipitate,  or  turpethum  minerale,  white 
precipitate,  and  the  oil  of  mercury  :  with  the  ways  of  making  quickfilver 
into  yEthiops  mineral,  cinnabar,  and  a  faccharine  pov/der. 

XLIV.  The  pharmaceutical   preparations   of  gold.     The   folutions   o^ Of  gold. 
gold,  the  amalgam  of  gold,  aurum  fulminans,  various  calces  of  gold  :  with  the 
more  fuccefeful  methods  of  making  an  aurum  po labile,. znd  fublimate  of  gold. 

XLV.  The  pharmaceutical  preparations  of  antimony.    The  feparation  o^Of  anti?riony^ 
.antimony  into  fulphur  and  regulus.     The  pure,  fimple,  and  martial  regulus 
of  antimony :  with  a  certain  way  of  making  the  regulus  Martis  ftellatus. 
The  beft  ways  of  preparing  antimonium  diaphoreticum,  nitrum  antimoniatum, 
antihe£iicum  Poterij,  butter  and  oil  of  antimony,  the  Mercurius  vita,  Bezoar 
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mineral,  and   cinnabar  of  antimony.     The  emetic   cups,  perpetual  pills,. 

emetic  flowers,  and  purging  flowers  of  antimony  •,  the  crocus  meiallorum  -, 

and  thiBura  metalkrum ;  the  Bezoardicum  SolarCy  Lunare  ^  Martiak ;  the 

calx,  fublimate,  and  glafs  of  antimony. 

True  aniifalfe      XL VI.  Experimental  inftances  of  the  true  and  falfe  manner  of  prefcrib^ 

method  of  pre- {,^0^  both   in   oflicinal    and   extemporaneous   pharmacy,  with  relation   to 

^"harZ!"      efficacy  and  elegance. 

XLVII.  A  let  of  experiments  to  ihew  the  more  confiderable  adulte- 
Scphijiicati-  rations,  fophiftications,  and  fubftitutions  praftifed  among  the  trading  che- 
ons.  mills,    wholefale   apothecaries    and   druggifl-s ;  with    the   certain   ways   of 

diftinguifhing  the  vera  from  the  communia.  For  example  •,  the  common 
fophiilications  of  the  dear  effential  oils,  as  particularly  oil  of  cinnamon, 
nutmeg,  cloves,  fpike,  (£.c.  The  rich  balfams,  as  thofe  of  Peru,  Tola, 
and  dlead,  ftorax,  galbanum,  &c.  The  rofins  of  jalap  and  fcammony ; 
fait  of  amber,  fait  of  vipers,  Bezoar,  Goa-^oa&,  Gafcoign  s-^owder  and 
pearl  •,  oleum  fulphuris  per  campananiy  antimonium  diaphoreticum,  cinnabar 
native  and  fadlitious,  quickfilver,  (^c. 

The  authors  who  have  treated  the  fubjeEl  of  Pharmaceutical  Chemiftry  are 
numerous  ;  the  generality  of  Chemifts  having  bent  their  fiudies  this  way. 
Among  the  principal  to  be  recommended  for  the  fervice  of  this  courfe,  come 
Charas,  Zwelfer,  Dan.  Ludovicus,  Le  Febure,  Lemery,  Wilfon, 
Staphorfl,  Barchulen,  the  Colledtanea  Chemica  Leydenfia,  the  Phar- 
macopoeia Collegij  Regalis  Medicorum  Londinenfis,  and  Edenburgen- 
fis ;  BoerhaaveV  Chemiftry,  Qiiincy'j  Difpenfatory,  and  Hofirnan^x 
Obfervationes  Phyflco-Chymicse. 

IV. 

Scheme  for  a  Courfe  of  Metallurgical  Chemiflry  ;  or^  the- 

Art  of  preparmg  Metals  for  Human  Ufes. 

The  Metallurgia  Vulgaris, 

Foundation  of\,  T  |  ^HE  general  foundations  of  metallurgy,   as  it  regards  the  difcovery,. 
metallurgy.  ^     finking,  draining,  and  working  of  mines  -,  with  the    manner   of 

;  erecting  the  fmelting-huts,  and  furnaces  for  feparating  the  metal  from  the 

ore,  in  the  larger  works. 

tTito  original  books  for  this  purpofe,  are  Agricola  de  Re  Metallica,  and 
Ercker'j  Aula  Subterranea. 

Preparation         II.  The  prcvious  chemical  operations  required  to  fit  ores  for  the  furnace ; 
ef  the  ore.      r^j^,.  roafting,  ftamping,  wafhing,  and  fifting :  with   the  beft  methods  of 
difpatching  this  bufinefs,  fuitably  to  the  nature  of  the  ore  ;  or  as  it  con- 
tains gold,  filver,  copper,  or  tin. 

Be/ides  the  Authors  Juji  mentioned,  confult  upon  this  head.  Dr.  Stahl'j  Metal- 
lurgiae  Pyrotechnicas,  &  Docimafiae  Metallicas  Fundamenta. 
Mays  of  ores.      HI.  The  particular  methods  of  taking  proof,  or  making  aflfays  of  all  kinds 
of  ores,  before  they  are  fmelted  ;  i'^  as  to  difcover  what  proportion  of  pure 

metal 


^Metallurgical  Chemistry.  405 

metal  they  contain  ;  with  the  way  oi"  reducing  all  metallic  fiibftances  to  a 
regulus  :  whence  a  pradical  introdudion  to  the  art  of  chemical  minerology, 
and  the  ufe  of  fluxes. 

See  as  to  this  head  Georg.  Agricola  de  Re  Metallica,  and  the  Writers  upon 
the  Art  of  Aflaying. 

IV.  The  particular  methods  of  fmelting  gold-fand,  gold-ore,  gold-fluds,  Smelting  goM. 
and  filver-ore,  fo  as  to  procure  the  largeft  yield ;  with  the  ways  of  cafting 

the  metal  into  ingots,  bars,,  and  blocks. 

See  Agricola,  Ercker,  Glauber,  Becher,  and  Stahl. 

V.  The  methods  of  feparating  tin,  lead,  bifmuth,  antimony,  ^c.  and  ^'».  ^i^^^, 
cafting  them   into  blocks,  pigs,  or  folid  cones ;  as  pradifed  at  the  mine-  '''/'""'''>  ^<^- 
works  of  England,  Germany  and  Hungary  :  with  the  way  of  feparating  and 
purifying  quickfilver. 

See  the  Authors  ah  one-mentioned  •,  and  the  PhiJofophical  'Tranfa£fio?TS. 

VI.  The  common  ways  of  running  copper  and  iron  from  the  ftone  ;  and  Copper  ani 
of  refining  them  into  foft,  ductile  metal,  or  forming  them  into  plates  and  "''"'• 
bars.     The  art  of  making  the  pureft  copper,  and  tougheft  iron,  for  the 

more  curious  ufes :  with  the  beft  ways  of  cafe-hardening  iron,  and  turning 
it  to  the  fineft  ffeel. 

'To  this  purpofe  confult  Agricola,  Ercker,  Becher,  Stahl,  Reaumur,  and 
certain  Papers  in  the  Phiiofophical  Tranfaclions. 

VII.  The  methods  in  ufe  for  extrafting  gold  and  filver  from  the  bafer  Extraaina 
metals,  at  the  larger  works  of  Germany,  Hungary^  and  England.  gold,  andjil- 

See  Agricola,  Ercker,  Stahl,  and  Homberg,  who  has  a  curious  Paper  in  '"'''• 
the  Memoirs  of  the  Royal  Academy,  that  affords  a  hint  for  the  improve- 
ment cf  this  affair, 

VIII.  The  whole  art  of  refining  the  nobler  metals  ;  as  praclis'd  among  Refining. 
the  refiners  o{  London. 

Dr.  Merret  has  a  Paper  upon  this  Subjeli  in  /iif  Philofophical  Tranfaftions  j 
•which  may  be  compared  with  Agricola'j  Dejcription  of  the  Art,  at  the 
clofe  cf  his  work  de  Re  Metallica. 

IX.  The  art  of  afTaying  plate,   coin,  and  ores ;  as  pradlis'd  among  the  4!^y»^ 
goldfmiths  and  common  refiners  of  London.  fl^'*^- 

See  upon  this  head  Agricola  de  Re  Metallica,  Ercker,  and  Olai  Borrichij 
Docimaftice. 

X.  The  feveral  ways  of  coating  or  overlaying'  one  metal  with  another ;  Gilding,  tin- 
whence  the  art  of  gilding,  filvering,  tinning,  and  quick-fih-ering.  '""^'  ^^• 

There  are  fome  Papers  upon  this  SubjeSl  in  the  Philofophical  TranfaHions, 
and  French  Memoirs  -,  and  the  foundations  of  the  thing  are  delivered  by 
Barchufen,  towards  the  Clofe  of  his  Pyrotechnia,  tr  Elementa  Chemise. 

XI.  The   art  of  foldering  in   the  different   kinds  of  metals ;  with  the  c  / ^ 
manner  or  preparing  all  forts  of  folders  for  the  ufes  of  tin-men,  brafiers, 
copper-fmiths,  pewterers,  filver-fmiths,  and  gold-fmiths. 

Sorae  few  hints  to  this  purpofe  may  be  found  in  Mr.  BoyleV  Philofophical 
Pieces,  and  BarchufenV  Pyrotechnic. 
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XII.  The  art  of  mixing  metals  and  metalline  fubftances,  fo  as  to  form 
compound  metals,  eleftrums,  brafs  or  latton,  cannon-metal,  pin-metal, 
white-metal,  Bath-n\tt3.\,  and  all  the  mix'd  metals  in  ufe. 

For  hints  to  this  purpofe  fee  HoughtonV  Letters,  the  Philofophical  Tranf- 
afbions,  Barchufen,  and  Stahl. 

XIII.  The  art  of  wire-drawing,  or  forming  metals  into  wire,  of  various 
fizes  for  various  ufes  •,  with  the  different  manners  of  gilding  it. 

To  this  purpofe  there  are  fame  hints  in  Mr.  Boyle'^  Philofophical  Works, 
and  the  PhiloibphicaJ  Tranfadlions. 

XIV.  The  art  of  colouring  the  whole  fubftance  of  metals,  fo  as  to  make 
white  copper,  white  gold,  yellow  filver,  C£c.  with  the  certain  ways  of 
deteding  impofitions  of  this  kind. 

See  Boyle,  Becher,  Barchufen,  Boerhaave,  and  Stahl. 

XV.  The  ways  of  diflblving  all  metals  with  fuitable  menftruums,  or  re- 
ducing them  to  vitriols,  and  amalgams,  for  particular  metallurgical  ufes. 

>?f^  Hollandus,  Becher,  Homberg,  Stahl,  and  the  common  books  of  chemiflry. 

XVI.  The  ways  of  converting  metals  into  glafs-,  particularly  lead  and 
antimony,  for  the  bufinefs  of  affaying  and  tefting  of  filver  and  gold,  and 
the  making  of  powerful  fluxes  for  fkibborn  ores. 

See  Agricola,  Ercker,  Becher,  Stahl,  Borrichius,  a7td  the  common  chemical 
Writers. 

XVII.  The  more  curious  experiments  in  the  art  of  foundery  or  carting  of 
metals  -,  particularly  the  way  of  carting  in  iron,  fo  as  to  make  works  as 
beautiful  as  in  hammer'd  iron. 

M.  Reaumur  has  puhlifffd  a  book  upon  this  fubje51 ;  an  accouni  whereof  is 
given  in  the  French  Memoirs. 

XVIII.  The  more  curious  metallurgical  experiments  in  the  art  of  fmithery, 
extraded  from  the  praftices  of  gold-fmiths,  filver-fmiths,  brafiers,  copper- 
fmiths,  tin-men,  pewterers,  iron-fmiths,  gun-fmiths,  lock-fmiths,  ^c. 

Some  particulars  to  this  purpofe  may  be  found  in  the  French  and  German 
Writers  upon  the  arts  of  foundery  and  fmithery;  Mr.  BoyleV  Works 
and  the  Philofophical  Tranfadlions, 

XIX.  An  attempt  to  introduce  certain  curious,  or  more  .coBceal'd  pro- 
ceffes  of  metallurgical  chemiftry  into  the  vulgar  art  of  metals  :  as  the  method 
of  extradting  filver  from  tin  ;  gold  from  filver  ;  gold  from  fand,  C^c. 

See  upon  this  head  Glauber,  Becher,  Boyle,  and  Stahl, 

XX.  An  experimental  inquiry  into  the  validity  of  Becher^  Minera  per- 
petUie,  or  the  art  of  procuring  gold  and  filver,  with  moderate  profit,  from 
common  mineral,  or  cheap  metalline  matters, 

J)r.  Stahl  has  a  paper  to  this  purpofe,  entitled  de  Metallorum  Emenda- 
tione,  modico  frudlu,  profutura;  which  may  ferve  to  regulate  the  con- 
ceptions c/ Glauber  and  other  Chemirts  upon  the  fame  fubjeSl. 

Befides  the  few  Authors  already  indicated,  confult  certain  Piecjes  of 
Paracelius,  Glauber,  and  Kunckel ;  Webfter'j  Bfiok  of  Metals,  Alonfo 
Barba,  Dr.  Lifter,  and  Dr.  Woodward. 

A  Schemi 
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V. 

A  Scheme  f&r  certain  Courfes  of  the  Chemia  Curiofa  :  or. 
Sets  of  fuch  chemical  experiments  as  are  more  entertai7t- 
ing  than  prof  table ;  yet  fuited  to  the  improveme?^t  of 
Pbilofophy  and  Arts. 

Certain  curious  chemical  experiments  relating  to  natural  philofophy. 

I.  ''  I  ^O  fliew  the  chemical  nature,  generation,  produftion,  changes  and  Nature  of 
X    deftrudlion  of  light,  fire,  flame  and  fewel ;  by  means  of  the  various  H^J,  fire, 
kinds  of  phofphoi;us,  and  Hoffman's  phlogiilic   liquor:  with  a  particular "" ''^'^'^*^ ' 
inquiry  into  Stahl's  phlogiftic,  and  Homberg's,  fulphureous  prirxiple. 

See  Boyle,  Homberg,  and  the  younger  Lemery  upon  the  fubjeS  of  phofphori  ; 
Boerhaave  and  Newton,  upon  the  nature  of  lights  flame,  fire,  '(So.  Hom- 
bergV  effays  upon  the  chemical  principles,  and  StahlV  fever al  pieces  in 
metallics. 

II.  The  chemical  generation,  changes,  and  deftruftion  of  cold  and  heat ;  Changes  of 
illuftrated  in  a  variety  of  experiments.  cold  and  heat. 

To  this  purpofe  fee  the  experiments  of  the  Lord  Bacon,  Mr.  Boyle'j  Hiftory 
of  Cold,  and  the  accounts  of  certain  cold  fermentations  and  effervefcences  in 
the  French  Memoirs,  by  M.  Homberg  and  others. 

Hi.  The  chemical  generation,  changes,  and  deftrudlion  of  colours,  exem-  Colours. 
plified  by  a  fet  of  curious  experiments. 

See  Boyle  on  colours,  Newton'j  optics,  and  certain  papers  in  the  Philofophical 
TranfaSlions,  and  French  Memoirs. 

(H.) 

Uncommon  experiments  relating  to  animal  arts. 

IV.  Attempts  to  preferve  animal  flefh  fweet,  without  fait,  in  long  fea-f/f/j^r^/^r- 
voyages.  -ved. 

See  Glauber,  Boyle,  and  thofe  who  have  wrote  the  natural  hiftory  of  fugar. 

V.  Attempts  to  introduce  certain  new  colours  into  the  arts  of  dying  and  Nei\}  colours 
callico-printing  ;  particularly  a  permanent  blue,  capable  of  being  imprefs'd/«'-  '^yi"g,  ^f- 
or  laid  on  without  dipping. 

See  Blancour'j  art  ofglafs  ad  finem  j  and  the  travels  of  Naturalijls  who  give 
any  accounts  of  the  Indian  pigments  and  colours. 

VI.  Attempts  to  improve  the  art  of  embalming  ;  particularly  by  the  Vik  Ef„i,aimini, 
of  the  amber  varniJh,  fo  as  to  coat  over  a  human  body  with  amber.. 

See  Boyle,  Boerhaave,  and  Hoflfman. 

Vn.  Attempts  to  introduce  certain  new  matters  for  anatomical  injedions,  Nenxi  anato- 
that  fhall  Ihew  the  parts  in  their  natural  ftate.  niical  injeiti-- 

For  hints  to  this  purpofe  fee  the  anatomical  works  of  Ruyfch  j  and  Hom-""^- 
bergV  paper  upon  the  fubje5i>  ( III. ) 
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(III.) 

Experiments  relating  to  vegetable  arts. 

Wims  impro.       VIII.  Attempts  to  imitate  the  wines  of  the  firfh  growths  of  Frame,  and 
'ved.  of  the  Rhine  ;  and  the  richeft  wines  of  Italy,  Hungary  and  Greece. 

/  See  certain  papers  in  the  German  Ephemerides  upon  this  fuhjeSl ;  and  com- 

pare them  with  the  dcfirine  and  experiments  of  Glauber,  Becher,  and 
5tah],  made  with  the  fame  view. 

IX.  Attempts  to  produce  found  wines,  vinegars,  and  tartar,  from  the 
vegetable  juices  oS.  England;  and  diftilling  thefe  juices  into  brandies  of  equal 
goodnefs  with  thofe  of  France,  Goa,  or  Batavia, 

See  this  fubjeS  confidered  hy  Glauber,  with  regard  to  Germany ;  and  im- 
proved by  Becher  fiwi  Boyle. 

leas  imitated.      X.  Attempts  to  imitate  or  exceed  the  teas  o^ India,  the  coffee  of  theLevant, 
and  the  chocolate  of  the  I/les,  by  means  of  comm.odities  of  Englifb  growth. 
To  this  purpofe  confult  certain  papers  in  the  German  Ephemerides. 

(IV.) 
Exoeriments  relating  to  the  Metallurgia  Sublimior. 

Mercuries  of        XI.  The  m  J  e  rational  attempts  to  reduce  all  the  metals  to  their  running 
tr.ctals.  mercuries,  or  extracting  a  proportion  of  mercury  from  them. 

See  Bafil  Valentine,  Paiacelfus,  Boyle,  Becher,  Homberg,  ^^W  Stahl. 
Butter  cf  me-  XII.  The  converfion  of  metals  into  a  butyraceous  or  waxy  fubftance. 
'"''•'•  See  HoUandus  de  Salibus  &  Oleis  Metallorum,  and  HombergV  paper  as 

to  a  certain,  matter  running  thro'  the  f olid  body  of  metals,  like  water  thro' 
ajieve. 
Whether  XIII.  Experimental  attempts  to  convert  mercury  into  metal,  iron  into 

traiijmuiaiion  copper,  and  filver  into  gold ;  with  an  account  of  the  fallacies  and  grofs 
''       impofitions  difcovered  in  this  affair. 

(V.) 
Uncommon  Experiments  relating  to  the  mineral  arts, 

Varnifi)  and        XIV.  Attempts  to  prepare  varnilhes  and  porcellane-ware,  exceeding  thofe 
china,  of  China  or  Japan. 

See  certain  papers  in  the  philofophical  tranfa£fions,  French  Memoirs,  and 
German  Ephemerides. 
Fine  copper.         XV.  Attempts  to  imitate  tutenag,  the  white  and  red  copper  of  Japan, 
and  the  fineft  bar-copper  of  Germany. 
See  Dr.  Woodward,  Stahl,  Homberg,  and  the  prof ef^d  metallurgijis. 

XVI. 
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XVI.  The  moft  promifing  methods  of  making  malleable  iron  with  pit-  Malleable 
coal,  in  the  large  way.  'Zr*''' ^''' 

See  Dr.  Stahl,  in  his  fever al  curious  pieces  upon  iron. 

XVII.  Attempts  to  make  regulus  of  antimony  malleable.  Regulus  cf 
See  Becher  and  Stahl  upon  the  lead  of  antimony  -,  and  compare  them  with  "^'Jj"'°"^  ^^" 

Boerhaave'  s  doSfrine  as  to  the  reduction  of  antimony  tofilver. 

(VI.) 
Chemical  experiments  relating  to  pharmacy  and  medicine. 

XVIII.  Attempts  to  imitate  the  more  celebrated  mineral  waters  o^  Ger- Tmitation  cf 
many  and  EndaJid ;  as  thofe  of  Pyrmont,  and  Bath,  &c.  from  an  exaft  che-  '"'"eral  ^wa- 
mical  analyfis  thereor. 

See  Mr.  Boyle,  Dr.  Hoffman,  and  various  papers  of  the  French  memoirs. 

XIX.  Attempts  to  imitate  certain  foreign  drugs  ;  as  opium,  camphire,  Ofdmgs. 
balm  of  Gilead,  oriental  bezoar,  nitre,  fal-ammoniac,  borax,  (^c. 

See  Pomet'j  hijiory  of  drugs,  and  SavaryV  diElionary. 

XX.  Attempts  to  imitate  or  excel  the  vegetable  eflences,  perfumes,  and  OfeJJencei. 
fucus's  oi  Italy  and  Spain. 

See  Paracelfus,  Glauber,  Boerhaave,  Pomet,  and  Stahl, 

(VII.) 

Uncommon  experiments  relating  to  mix*d  arts. 

XXI.  Experiments    relating    to    the    chemical    produftion,    alteration,  juis. 
deftrudion,  and  regeneration  of  colours,  flains  and  inks ;  in  cloths,  filks, 
cottons  and  papers. 

See  Mr.  Boyle,  Dr.  Merret,  and  M.  Homberg. 

XXII.  Ways  of  making  certain  pernicious  mixtures,  capable  of  produ-  ■pemidous 
cing  devaftations.  mixtures. 

See  Lemery'j  paper  upon  earthquakes,  lightning,  &c.  in  the  French  memoirs. 
See  alfo  Boerhaave'^  chemifiry  ;  and  Dr.  HotfmanV  ohfervations. 

XXIII.  Experiments  relating  to  the  more  perfect  ways  of  annealing  and  stainhg 
ftaining  in  glafs.  glafs. 

See  Neri,  Kunckel,  Blancour,  the  author  of  Sol  fme  vefte,  Becher,  and 
Stahl. 

XXIV.  Attempts  to  convert  all  the  metals  into  their  fpecific  glafles,  ^////j^.  „;f_ 
\vithout  addition.  teh  -jitnfia- 

See  M.  HombergV  chemical  experiments  with  the  great  bttrning  lens  %  and  ^''''• 
compare  them  with  the  operations  of  Neri  and  Kunckel  at  a  glafs-houfe 
fire. 

XXV.  Attempts  to  foften  glafs,  or  bring  it  towards  a  malleable  ftate :  qi^j-^  „j„^f 
and  again,  for  giving  it   nearly  the  hardnefs  of  a  diamond.  jhf/ei-  and 

See  Boyle  and  Homberg  upon  this  curious  fuhje£i  j  and  compare  them  with  harder. 
Neri,  Merret,  Blancour,  and  Kunckel. 
Vol.  II,  G  g  g  One 


41  o  Scheme  for  a  Courfe^  &c. 

One  might  proceed  to  Iketch  out  fchemes  for  courfes  of  recreative  chemi- 
flry  v  fliewing  the  artificial  generation  of  meteors,  new  ways  of  ilkiminating 
roads  and  ftreets,  making  new  kinds  of  fire-works,  and  exhibiting  numerous 
other  productions  and  phasnomena  of  this  art,  in  the  way  of  what  was  anti- 
ently  term'd  natural  magic  :  but  thus  much  may  fuffice,  for  the  prefent,  to 
Ihew  that  the  art  has  hitherto  been  too  much  confin'd,  and  deferves  to  be 
fer  free,  or  cultivated  at  large,  for  the  advantage  of  mankind. 
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N.  B.  The  letter  p.  refers  to  the  PraSlice,  or  third  part  of  the  book  ; 
and  the  letter  n.  to  the  Notes, 


A. 


ACe/um  Radicatitm,  what,  i68  p 

Acetous  acids,  what  547 

Acid,  a  vague  one,   found  in  all 
parts  of  the  earth,  1 1 2  &  n.  1 1 3  n. 
204  p.  267  p 
Its  affinity  with  fume  of  fulphur,  1 1 2 

How  it  forms  various  foflils,  ib. 

Whether  procurable  from  animals,      202  p 


339—341  p 
56  n 

34'   P 
ib. 

546-555 

218  p 

j6  p.  202  p 

546 

549,  263  p 

549 

549.  550 

552 


Acid  and  Alcali,  the  doftrine. 

By  whom  wdl  explain'd. 
Acids,  what, 

Diftinguiih'd  from  alcalies, 

Confider'd  as   menftruums. 

Their  ufe  how  indicated. 

Given  in  fevers,  I 

Are  of  two  kinds. 

Mineral,  which, 

How  they  differ, 

Diflblve  the  hardeft  bodies. 

Changed  in  the  operation. 

Take  up  the  mercurial  part  of  metals,     ib. 

Vegetable,  which,  546 

Loft  by  much  drying,  87  p 

Native,  which,    and  their  power  in  folution, 

546 
Of  unfermented  vegetables,  how  got,  546 
Of  fermented  vegetables,  which,  547 

The  ftrongeft  rife  lateft  in  diftillation,  137  p 
May  be  loofely  lodged  in  metals,  297  p 
Determine  alcalies,  261  p 

Whether  naturally  contain'd  in  animal  bo- 
dies, 518,  546,  162  p.   193  p 
Affume  a  faline  form  with  their  fol vends,  553 
See  alcalies  and  Jpirits. 
Acidum  Efuriens,  what,  '38  P 
Ailioti  in  bodies,  on  what  it  depends,  507, 508, 

50.9 
Adam  faid  to  be  an  alchemift. 
Additions  in  working,  the  uie, 
Adepti,  who. 
Adopters,  what, 
JBriigsi,  what. 


16 

37  P 
26 

585 


^thiops  mineral,  how  made,  313  p 

.     May  be  form'd  naturally,  ' ib. 

Its  properties  and  ufes,  ib. 

Agricala    (Geo.)    his    book    de  re    metallica, 

49  n 

His  charafter,  ib. 

Agues,  how  cured,         29  p.  31  p.  67  p.  g;  p. 
102  p.  206  p.  229  p.  246  p 

Air,  what,  379  &  n' 

An  almoil  univerfal  agent,  381 

Animates  lire,  ib. 

Aftuates  animals,  vegetables  and  foflils,  382 
Its  aftion  in  the  bowels  of  the  earth,  ib. 
Neceflary  to  the  produftion  of  animals,  383 
Its  knowledge  neceflary,  ib. 

Its  fluidity,  ib. 

Owiilg  to  its  finenefs  of  parts,     38^1.,  585 
Lubricity  of  its  parts,  385 

Mutual  attraftion  of  its  parts,  ib.  &  n 

Expanded  by  fire,  224 

Mifcibility  of  its  parts,  386 

Degree  of  its  expanfion,  225 

Its  imperceptibility,  ib. 

Always  in  motion,  226 

Its  abfolute  gravity,  ib.  &  n  ' 

Its  relative  gravity,  387 

Variablenefs  of  its  weight,  ib.  &  n 

Its  weight  compared  with  water,  387 

Effefts  of  its  weight,  388  &  n.  389 — 391 
Its  elafticity,  391  &  n 

Peculiar  to  it,  392 

Law  of  its  elafticity. 

How  far  carried. 
Its  elafticity  unalterable, 
A  Angle  particle  not  elaftic, 
Condenfed  air  a  fluid. 
Its  fpring  equal  to  its  weight, 
A  fmall  part  equal  in  force  to  a  large  one, 

395 

More  rarifiable  by  fire  than  other  bodies,  ib. 

Of  the  fame  denfity,  equally  rarifled  by  the 

fame  heat,  397 

G   g  g   3  All; 


ib. 


392 

393 

394 

395 

ib. 

ib.  &  n 
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Jii-,  tlie  natural  quantity  of  heat  contaln'd  in 
it,  2z6 

Denfe  air  made  more  e'aftic  by  the  fame 
degree  of  fire,  ib.  &  n 

Condenfed  by  cold,  398,  226,  227 

Its  fpring  not  deftroy'd  by  fire,  ib. 

Whether  capable  of  the  gravity  of  gold,  303 
■'   Its  contents,  399  &  n 

Fire  therein,  ib. 

Water  therein,  399,  400 

In  fixed  alcali,  400 

Dew  therein,  401 

Power  of  elaftic  moift  air  on  bodies,  406  &  n 
Spirits  of  vegetables  in  it,  408  &  n 

Oils  in  it,  409 

Salts  in   it,  ib. 

Earths  in  it,  zft , 

Parts  of  animals  in  it,  ib.  &  n 

Foflils  in  it,  410  &  n 

Sulphurs  in  it,  412 

Metals  in  it,  ib.  41 3  &  n 

Its  internal  nature,  414 — 418 

A  particular  virtue  in  it,  41 8 

Adheres  to  folids  420 

To  fluids,  421 

To  itfelf,  ■  ib. 

In  water,  422—424 

Re-abforb'd  by  water,  424 

Does  not  enter  water  already  faturated,  42; 
DifFufes  itfelf  thro'  the  whole  bulk  of  water, 

ib. 

Separated  by  boiling,  ib. 

By  freezing,  4^^^ 

By  alcali,  _   427 

Obtained  from  the  warm  fluids  of  animals, 

ib. 

Its  quantity  in  water,  429 

In  water,  is  not  air,  430 

Its  elafticity  from  union,  ib. 

Its  particles  very  penetrating,  ib. 

Its  entire  body  not  very  penetrating,         ib. 

Obtain'd  from  vinegar  and  crabs  eyes,  43 1 

From  chalk,  431 

From  oil  of  tartar  and  vinegar,  ib. 

From  oil  of  tartar  and  oil  of  vitriol,     432 

From  fpirit  of  nitre  and  iron,  433 

From  fpirit  of  nitre  and  oil  of  car* away, 

ib. 
Produced  from  bodies  by  fire,  ib. 

Divided  into  tranfient  and  permanent,  379  n 
Wholefome  or  unwholefome,  whence,  416  n 
Hot,  its  furprizing  effefts  on  animals,  294 
In  fome  countries  how  it  affedts  certain 
colours,  407  n 

Its  heat  in  refpiration,.  293 

Prefent  in  all  chemical  operations,         434 
Strufture  of  its  particles,  379  n 

How  to  produce  it,  379  n 

Generated  by  gunpowder,  ib. 

Its  repelling  force,  385  &  n 


Its  preflure,  386  n.  389 

Its  variation,  how  it  may  influence  health, 
387  a 
Ifcompreffible  in  infinitum,  393  &  n 

Rule  of  its  dilatation,  395  n 

May  produce  earthquakes,  397 

Whether  capable  of  the  gravity  of  gold, 

r.     r   .  397  ,n 

Increafe  of  its  fptmg,  ib. 

An   aggregate    of  effluvia   from    different 
bodies,  399 1 

May  caufe  thorough  folutions,  406  n 

Qualities  afcribed  to  it,  owing  to  a  more 
fubtile  medium,  4^9  •* 

May  have  a  peculiar  corrofive  or  diflblving 
power,  406  n 

Its  effefls  on  fire,  381 

Whence  neceflary  to  fire  and  flame,    371  n, 
381  &  n 
Abounds  in  acid  vapours,  407  n 

Caufes  putrefaftion  and  fermentation,  407  n 
Many  of  its  effefts  not  accountable  for,     ib. 
Can  change  the  fubjefts  of  the  vegetable 
kingdom  into  the  animal,  408  n 

Exhalations  therein,  ib. 

Contains  all  forts  of  menftruums,  406  n.  435 
Its  effefts  on  ftone,  4-^3^ 

Saline  effluvia  contained  therein,409n.4ion 
The  particular  fpecies  how  determined, 
415  n 
Its  alterations  by  heat  and  cold,    drought 
and  moifture,  415 

By  the  heavenly  bodies,  4'S  •* 

Unites  with  other  particles,  434, 

Mixes  bodies  among  one  another,  ib. 

Its  effefts  on  bodies,  434,  435 

Fixes  volatile.and  volatilizes  fixed  bodies,43  5, 
Calls  forth  the  latent  powers  of  bodies,  ib. 
Contains  aftive  principles,  ib. 

See  Atmofphere. 
Albertus  Magnus,  his  charafter  and  writings, 
27  &  n.  z8  &n 
Mchemijls,  to  difcover  their  impofture  in  ma- 
king of  gold  and  filver,  70  n.  71  n.  84  n. 
85  n 
Why  not  always  fuccefsful,  20  r 

Their  general  principle,  ibi 

Their  pretenfions,  befides  the  philofophers- 
flone,  154,  20 J 

Sum  of  their  doflrine,  201,  202 

Alchemy,  the  word  when  and  by  whom  intro- 
duced, 15  &  n 
Its  technical  meaning,                      ib.  Sc  25 
Its  antiquity  examined,          1 5  &  n .  1 6  &  n 
17,  18  . 
Wherein  it  confifls,                            ii.  8c  202' 
On  what  it  depends,  3'5  P 
Pretends  to  make  gold  and  find  an  univerfal' 
medicine,         -                          15  n.  zoo 
The  beft  writers  thereon,     26  &  n.  53,  54 
Mchejt\f, 
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Alchemy,  Greek  writers  on  it,  i8,  ig,  20 

Akhyrny,  what,  1 1 6  n 

Jlcohol,  what,  1 24  p 

How  procurable  to  advantage,  527,  124, 

To  examine  its  purity,  1 26  p.  317 

Its  properties,  virtues  and  ufes,  1 25  p.  1 26  p 
Is  a  compound  body,  129  p.  329 

Contains  an  oil,  1 29 

Not  mifcible  with  oil  of  tartar,  1 26  p 

Wets  not  faline  bodies,  1 27  p 

Not  eafily  changed,  127  p.   129  p 

Its  great  volatility,  125  p 

Why  mortal  when  too  freely  drank,  1 25  p. 
222  p 
Coagulates  the  animal  fluids,      329,  i  25  p. 
221,  222  p.  238  p 
Perfe,  how  prepared,  124,  i25P 

How  prepared  with  fixed  alcali,  and  united 
therewith,  127,  128  p.   172  p 

Nature,  virtues  and  ufes,  128,  129  p.  214  p 
Whether  attainable  in  abfolute  purity,  129  p 
When  improper  for  tinftures,  44  p.  148  p 
What  it  extracts  from  vegetables,  147  p. 
148  p.  169  p.  172  p 
Its  affinity  with  oil,  » 74  P-   1 80  p 

May  be  ufed  to  adulterate  the  richer  oils. 
I74P 
Diftilled  from  oil  of  vitriol,  275  p 

Into  what  forms  convertible,  172  p 

Whether  reducible  to  water  or  earth,  162. 
474  a 
Externally  ufed  may  caufe  cancers  214  p 
Has  no  attenuating  power  in  the  body,  2 1 5  p 
Its  embalming  virtue,  '25  p.  222  p 

Stops  the  growth  of  animals,  222  p 

Alter 'd  by  fait  of  tartar,  527 

Whence  its  inflammability,  315 

The  pureft  of  all  fewels,  315.  327.  329,330 
What  bodies  it  diffolves,  527 

The  fame  from  all  vegetables,  329 

Separable  from  water,  324 

The  only  pure  inflammable  fubliance,    327 
Suftains  flame  of  itfelf,  328 

Yields  no  fmoke,  ib. 

Its  great  rarifaftion,  232 

In  perpetual  motion,  233 

Preferves  fire  and  flame,  316,  317 

Mifcible  with  water  and  oils,  327.  452 

yields  no  afties,  328 

Greatly  refembles  fulphur,  329 

A  magnet  of  fire,  ib. 

A  fecret  menftruum,  _  526 

May  unite  with  fixed  alcali,  527 

The  bodies  it  diflblves,  ib. 

Why  it  will  not  touch  fulphur,  267  p 

See  Spirit  of  Wine. 
Alembic,  what,  585 

Its  ftrufture  and  ufe,  '^85,586 

To  prevent  ks  burning,  and  the  head  from 
flying  off  in  working,  n8  p 


Alkaheji,  origin  and  derlvatwn  of  the  word, 

571 
How  and  where  fpoke  of  by  Paracelfus  and 
Helmont,  570>S7^'57i 

Origin  of  the  thing  572 

Pretenfions  of  feveral  chemifts  to  it,       570 
Its  effefts  in  changing  bodies,    447  n.  573, 
574,  &c. 
Its  properties,  571.  576 

Whether  -poiieffed  hy  Helffiont)       571.  580 
Unknown  to  Boyle,  570 

For  what  miftook  by  Zivelfer,       564,  579. 
138  p 
Whether  volatilized  fait  of  tartar  579.  i66p 
What  efteem'd  by  Glauber,  579,  252  p 

Conjedlures  as  to  its  matter,  579,  580 

Words  of  like  import  therewith,    571,  572 
Differently  fpoke  of  by  Helmont,  ib. 

Is  theproduft  of  art,  572 

A  greater  arcanum  than  the  Philofopher's- 
Stone,  569, 570 

Changes  aK  things  but  water,  576 

In  what  order  it  changes  bodies,    574,  575 
Its  manner  of  application,  574 

Deftroys  not  the  feminal  virtues  of  bodies,. 

.  ,  ,  .  575 

Might    produce   a  genuine  aurum  potabile^ 

...  .575: 

The  bodies  diffolved  by  it,  raifed  in  a  fand- 

heat,  574 

Leaves  the  folvend  elementary  earth,     573. 

576 

Applied  to  charcoal,  573 

Not  impaired  in  folutions,  S7S>  57" 

Why  called  the  immortal  liquor,     576,  577 

Is  incapable  of  mixture,  575 

The  manner  of  its  aftion,  574,  575^ 

Various  opinions  concerning  it,  579 

Not  prepared  from  urine,  ib. 

Not  phofphorus,  ib. 

What  it  probably  was,    576.  578,  579,  580 

Whether  the  fame  with  the  fal  circulatum 

oi Paracelfus,  571.   578 

Alkalies,  what,  530 

Their  exhibition  how  indicated,  90  p 

How  prefcribed  to  advantage,  238  p- 

See  Spirits,  Salts  and  Acicis. 

Alkali,  Jixed,vjhs.t  and  whence  readily  obtain'd, 

529,  530.  534.  33,  34 p.  242,  243  p- 

Confider'd  as  a  menflruum,  529 — 546 

The  name  whence,  and  how  varied,         5  zg 

How  it  is  known,  530.  37  p 

How  made  to  aft  as  a  menftruum,         546 

How  beft  purified,  5321 

Its  ufe  in  preparing  bodies  for  folution,  56 j 

How  produced,  530.   33,  34 p.  242,  243  p 

Attraftive  of  moifture,         530.  535.  36  p. 

171  p 

Changes  colour  in  the  fire,         34 P-  '7'  P 

Deftruftive of  animal  fubftances,     35,  36p 

AlkalL 
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Alkali,  fixed,  its  numerous  properties,      530, 

35—37  P 
Alterable  by  the  falts  of  the  air,  36  p 

Recovers  falts  from  their  acid  fpirits,        ib. 
Repels,  or  ibrongly  attradls  air,  536 

Its  corrofive  power,  35,  36,  37  p 

All  of  the  fame  nature,  534 

How  made  volatile,  36  p 

Whether  a  produftion  of  art,  37  P 

Its  medicinal  virtues  and.ufes,  37,  38  p 

With  what  cautions  to  be  adminifter'd,  38, 

39  P 

How  run  fe>-  deVtqiiiuni.  36  p 

Liquid,  how  procured  pure,  36  p 

Differs  in  purity,  5^4 

Its  gravity,  36  p 

Attrafts  pure  alcohol,  537 

Oils,  ib. 

Acids,  538 

Its  aftion  on  bodies,  545 

See  Salts  fixed. 

Alkaline  difpofition  of  the  body,  90  p 

Alum,  w  hat,  1 1 1 

Its  kinds,  1 1  z  n 

Whether  a  proper  fait,  \  1 1 

Its  origin,  ib. 

Where  found,  1 1  2  n 

Jts  generation.  III,  112 

How  made  in  England,  1 1  z  n 

Its  (lone,  ib. 

How  made  at  Ci'vila  Vecchia,  ib. 

Its  ufe  in  making  fpirit  of  nitre,  87  n 

Rock- Alum,  what,  1 1  z  n 

How  made  at  Sclfaterra,  ib. 

How  found  in  the  earth,  ib. 

Amalgamation  of  metals  explain'd,       76,  77  n 

The  general  method  thereof,       315,  31(3  p 

Its  ufc,  ib. 

Amber,  what,  1 1 8  &  n.   1 19  &  n 

Whether  vegetable,  animal,  or  foffil,     1 1 8  n 

Where  found,   and  in  what  form,  ib. 

Whether  once  fluid,  119  n 

Mixed  with  foreign  bodies,  ib. 

Its  taftes  and  fcents,  ib. 

Its  menftruums,  ib.   1 44  p 

Its   tinfture  gain'd  readily,   and  the  virtues 

thereof,  144,  145  p 

How  analyfed,  179  p 

Its  oil,  fait  and  fpirits  gained,  ib. 

Poffibly  a  camphor,  180  p 

'Virtues  of  its  fait  and  oil  ib. 

Amhergreafe,  what  and  where  found,  1 1 9, 1 29  n 

Its  origin,  1 19  n 

Various  opinions  about  it,  ib. 

Its  ufes,  1 20  n 

Ameil.jJ},  what,  123 

Amman,  the  meaning  of  the  word,  1 1 

Analvfii,  Chemical,  produftions  thereof,  158  n. 

167,  168  &n 

In  what  manner  conduced,  1—6  p 


Anatomical  Preparations,  how  preferved,  925 

95  P-  >25  P-  '43? 

Animals  denned,  66  n.   1 48  &  n 

Diftinguiih'd    from  vegetables   and  foffils, 

148  &  n;  151 

Have  their  atmofpheres,  1 50  n 

Their  folids  of  what  compofed,     153,  184, 

185  p 

Unchangeable,  185  p 

Their  fluids  what  an-d  whence  derived,  153 

How  diftinguiih'd  chemically  from  thofe 

of  vegetables,  154  &n 

Coagulable  by  heat,  214 

Yield  no  fixed  alkali,  -1-52 

Contain  no  real  acid,  ib. 

Their  principles,  iji,  152,  I70n 

All  their  matters  afford  the  fame  principles, 

185  p.  225 p 

Have  each  a  peculiar  fpirit,  151.  168 

Contain  much  water,  152 

A  fait,  and  of  what  kind,  ib. 

No  fixed  fait,  ib. 

Contain  an  oil,  152 

Confider'd  as  the  fubjefts  of  chemillry,  1 48 

Into  what  refolvable,  151,152 

Want  the  faculty  of  forming  falts,        42  p. 

202  p 

Their  falts  whence  derived,       42  p.   204  p 

How  preferved  by  fmoke,  86,  87  p 

Are  continually  walling  and  repairing,  1 84  p 

Their  food,  and  how  they  are  compofed 

thereof,  184,  185  p 

May  have  fome  of  their  aliment  and  oil  from 

the  air,  1 84  p 

Their  growth  how  flopped,  222  p 

Their  bodies  confift  of  vegetables,  z  p. 

184,  185  p. 

Their  parts  might  once  exift  in  milk,  1 86  p 

Naturally  contain  neither  acid  nor  alcaline 

falts,  185,  ziz  p 

Animal  Exhalations,  inflammable,  33; 

Animal  Matter,  its  growth  like  that  of  foffil, 

150  n 

Anodyne,  in  oil  of  turpentine,  95  p 

Antimoniicm  diaphorcticu?n  nitraium,  3^9? 

Its  virtues,  ufes,  Wc  ib. 

Dulcc,  how  made,  -  33°? 

Its  ill  effefts  on  the  body,  ib. 

Helmontii,  how  made,  i^c.  33^? 

Antimony,  its  chemical  charaifler  explain'd,  68, 

69  n 
Its  various  names  in  chemiflry,  71  n 

What  and  where  found,  1 3  z  &  n 

Its  nature,  ib. 

Its  ufe  in  cupellation,  71  n 

Volatilizes  all  metals  but  gold,  ib.  132 

The  laft  tell  of  gold,  71  n 

Emetic  virtue  of  its  glafs,         122  n.  3Z3  p 
Nature  of  its  fulphur,  321,  322  p 

Antimony, 
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Antimony,  confills  of  a  metalline  and  fulphure- 
ous  part,  132,  321,322  n.  323  p 

To  purge  it  of  its  fulphur  a  defideratiim,  1  32 
Attempts  to  render  it  a  metal,  ib. 

Whether  capable  of  refolving  gold,  ib. 

Where  and  in  what  forms  found,  ib.  n 

Of  two  kinds,  ib- 

The  common,  what,  ib. 

Its  power  in  diflblving  metals,  490 

Whether  it  deftroys  their  nature,  ib. 

Its  virtue  and  ufes,  132  n 

How  diflblved  in  aqua  regia,  S^'  P 

How  purified  by  bare  fufion,       322,  323  p 
With  flux-powders,  3^3  P 

Its  calcination,  3^2,  323 

Its  golden  fulphur,  how  procured,  328 

Virtues  and  ufes  thereof,  ib. 

Its  crocus,  or  liver,  how  prepared,  ib. 

Its  glafs,  what,  and  how  made,  322,  323  p 
A  mild  emetic,  how  made  from  it,  329  p 
Its  vomitive  poifon  correfted  by  nitre,  ib. 
Its  diaph:ret)C  nitre,  Ys^  P 

Its   fixed   fulphur  how  obtained,  with  the 
nature  thereof,  3  30>  33;^  P 

Its  butter  or  icy  oil,  what,  and  how  made, 
33>'  332  P 
Poifonous  nature  thereof,     _  332  p 

Its    converfion   into  oil,   with    the    ufes 
thereof,  333  P 

Its  converfion  into  Mercuriui  I'lta,    333, 
334  P 
Its  emetic  flowers  how  prepared,         335  p 
Variety  of  colours  producible  therein,  336 
Its  fixed  flowers  how  made,  ib- 

Helmont"&  purging  flowers  thereof,  and  their 
virtues  336)  337  p 

Jpopleilic  balfams,  how  prepared,    102,  103  p 
How  to  colour  them  differently,  103  p 

Their  ufes  and  virtues,  ib. 

Jpozems,  what,  13.  HP 

Wherein  they  diifer  from  infufions,       1 5  p 
How  made  to  the  bell:  advantage,  14,  15  p 
83  p 
See  DecoHion. 
Aquafortis,  what,  87  n.  255  p 

How  made,  87  n.  254  p 

Its  ufe  in  feparating  gold  and  fiiver,     87  n. 
To  try  its  purity  and  make  it  proof,     87  n. 
294  p 
The  metals  it  difTolves,  551 

Aq^ua  regia,  whence  its  name,  73  n 

What,  and  how  prepared,  73,  87  n.  258  p 
Its  ufe  in  feparating  gold,  77  n 

What  bodies  it  diflblves,  552 

How  made  to  diflblve  filver,  88  n 

Archaus,  Hehnonfs,  notion  thereof,  ,         45  n 
Armenian  ftone,  what,  and  its  ufe,  1 24  n 

Arnoldus  de  Villa  No'va,  his   hiftory,  writings, 
and  dodrine,  31  &  n.  32  &  n 

Aromatics,  wherein  tjieir  virtues  refide,     49  p 

1S3P 


Aroph,  or  Aroma  Philofophorum,  what,  I  3  3 

152  p 

Arfenic,  its  poifonous  nature,  1 1 5.  &  n 

Worked  for  gold,  or  the  philofopher's  ftone, 
17,  1 15  &  n 
How  obtained  from  cobalt,  n6  n 

White  and  red,  115,  ii6&n 

Cryftalline,  whence  obtained,  115 

The  common,  which,  ib. 

Makes  metals  brittle,  1 1 7  n 

A  peculiar  menftruum  for  it^  wanted,   1 17  n 
Changes  copper  like  filver,  j  16  n 

Infoluble  in  water,  1 1 7  n 

Greatly  alters  metals,  ib. 

Dangerous  to  handle,  1 16  n. 

Art,  what,  66 

V/hence  defineable,  65  n 

Artephiiis,  an  author  in  alchemy,  54  n 

Afclepius,  the  inventor  of  chemiftry,  14 

Apes,  what,  307,308.   18,  igp 

How  made  confiftent  and  hard,  475.  20  p 
How  gained  infipid  from  vegetables,  1 8, 1-9 p. 
How  gained  faline  from  vegetables,  21  p 
Retain  the  figure  of  the  plant,  19,  22  p 

What  they  contain,  19,  20  p 

Of  all  vegetables,  vitrifiable,  33,  36  p 

Thofe  of  diftilled  and  fermented  vegetables, 
5?.  56P 
Afphaltum,  what,  117,  1 1 8  &  n 

How  fophifticated,.  118  n 

The  ancient  or  fuppofed  mortar  of  the  walls 
of  Babylon,  I1811 

Afthmas,  whence.  249 

AJfaying,  the^  foundation  of  that  art,  7 1  n 

AJiroites,  what,  _         123 

Atmoffhere,  efFeds  of  light  or  fire  therein,    234 
Whence  heat  and  cold  therein,  266 

A  cli^os  of  all  things,  399  &  n.  408  &  n.  414 
Its  phenomena  accounted  for,  270 

Unites  fire  to  its  pabulum,  222,335 

The  exhalations  therein,  408 

Its  weight,  386,  387 

Its  different  weight,  234 

See  Air. 
Atoms,  what,  and  their  hardnefs,       159,  160, 
166  n.   167  n 
Attraaion,  its  notion  explained,    155  n.  156  n 
Its  fpecies,  ib. 

How  far  known,  ib\ 

Attrition,  what,  238  n 

How,   and  in  what  proportion  it  collefts 
fire,  236 — 243 

Aijicenna,  his  chemical  writings,  27  n 

Auripigmentuvi,  what,  115,  &n 

Aurum  fulminans,  how  made,   74,  &  n.   317  p 
Aurum  Philofophorum,  what;,  7 1  n. 

Its  great  fimplicity,  ih. 

Aurum  potabile,  78  n 

Of  the  M«^/,  281  p 

OiParacelfus^  276? 

Aurum 
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Jurum  potahile,  made  by  bare  motion  502  &  n 
Procured  from  all  metals  ground  with  water, 

502 

A  ftiam  one  how  made,  260  p 

Jzoph,  what,  26 

Jzifre,  what,  and  how  prepared,       1 3  3  &  n 


BACON  (Roger)  his  hiftory,  charafter  of 
his  writings,   chemical  doftrine  and  ex- 
periments, 28  &  n. — 31 
Condemned  for  a  magician,  3 1 
Acquainted    with  gunpowder,  phofphorus, 
and  the  air-pump,                          31,  190 
Balm,  fee  balfam. 

Balfam,vj\i2X,  74  p.  93  p.    144,145 

Its  kinds,  144,  145  n 

OiPeru,  its  kinds,  144,  145  n 

Capi'vi,  its  kinds,  145  n 

Whence,  94,  95,  144,  145  n 

All  contain  an  acid  volatile  fait,  94  p.  96  p 
How  changed  into  oils,  96  p 

Into  rofins,  ib. 

How  affefted  by  the  fun's  heat,  ib. 

Dry,  how  analyfed,  98  p 

Some  totally  volatile,  ib. 

Of  fulphur,  how  made,  271,  274  p 

Of  metals,  what,  271,  272  p 

Balfanmm  fulfhuris  commune  ib. 

Terebinthiiiatum,  273  p 

Anifatum,  ib. 

Barbadoes  tar,  what,  119 

Barchufen,  (Joh.  Conr.)  his  writings  charac- 
terized, 49  n 
^ari  of  vegetables,  what,                        138  n 
Its  offices  and  ufes,                                '37  "i 
Various  juices  thereof,  ib.  145, 146.  74>75  p 
Barley,  wherein  it  differs  from  malt,          nop 
Baulm,  its  water,                                      lo,  41  p 
Virtue  of  its  oil,  81  p 
Becher,  his  charatter  and  writings,  5  2  n 
Beer,  what,  199 
Whether  a  wholefome  drink,                 ib.  n 
How  made,                                            200  n 
Bees,  how  they  gather  wax  and  honey,       142 
Beguintis  (Joh.)  YnsTyroci/iium  Chymicum  re- 
commended,                                          46  &  n 
Bell-metal,  of  what  compofed,    92,  93  n.  98  n 
Benjamin,  virtues  and  ufes  of  its  tinfture,  146  p 
Bile,  coagulated  by  alcohol,                       329 
Naturally  contains  air,                              430 
Its  diflblving  power,                                  566 
Birch,  virtues  of  its  fap,                            'o?  P 
Birds,  the  reafon  of  their  not  flying  high  in 
the  atmofphere,                                     251 
Bifmuth,  what,                                       132  &  n 
Where  found,  ib. 
Artificial,  how  made,                 132,  133  n 
Bites,  venomous  how  cured,                 133  p 


Bittern,  what, 
Bitumen,  what. 

Its  kinds, 

ClafTed, 

Where  found, 

"Judaicum,  what. 


106  n 
117  &n 
ib. 
ib. 
ib. 
118 


Black  bodies,  why  fooneft  heated,        362  &  n 
Abforb  fire,  354  i^ 

Return  the  light  they  receive,  263 

Blea,  ox  bleak,  what,  1380 

Bleeding  of  trees,  how  pradicable  to  advan- 
tage, 13911 
Block-tin,  what,  99  n 
Blood,  what,  151 
The  parts  procured  from  it,    1 5 1 ,  1 5  2,  2  2  2, 
223  p 
Coldeft  in  the  veins,                                293 
Hotteft  in  the  arteries,  ib. 
How  diftilled  with  fafety,                        487 
Holds  much  phlegm,                           436  n 
To  preferve  it  from  putrefaftion,          222  p 
Whether  it  contains  any  acid,               2 1 8  p 
How  refolved,  when  coagulated,  219,  220  p 
How  prefervable,  uncorrupted,              221  p 
That  of  pleuritic  perfons,  how  reducible  to 
its  natural  ftate,                                  219  p 
Its  fpirit  how  gained,                             223  p 
How  it  feparates  fpontaneoufly,  217,  z  1 8  p 

237  P 
Its  phsenomena  upon  mixing  with  falts  and 

oils,  ib.  237,  Z38  p 

Coagulated  by  acids,  but  liquified  by  alka- 
lies, ib. 
By  what   things  thickened,    and  by  what 
thinned,  ib. 
See  Serum. 
Blood-hounds,  whence  they  diftinguifli  odours, 

'5> 

Bodies  fenfible,  and  infenfible,  66 

Divided  into  three  clafles,  65  n.  66 

A  fimple  body,  what,  70  n 

Indifferent  to  motion  or  reft,  173  &n 

Their  aftion,  whence,  ib. 

Their  compofition,         72  n.   158  n.  47311 

Whence  indeftruftible  and  unalterable,  1 5  8  n 

159,  160,  166  n 

Into   what   generally    refolvable   by    che- 

miftry,  158  n 

Some  not  refolvable  by  fire,  160  n 

How  preferved  from  corruption,  95  p.  1 25  p 

133  P'  '43>'44P-  >45P-  «82p.  2o6p 

221  p 

How  analyfed"  to  difcover  their  kingdom, 

179  p 

Whence  their  difference,  168 

Not  every  where  of  the  fame  fize,  218 

Their  perculfions  changed  by  heat,  ib. 

Their  laxity,  what,  ib. 

Their  relative  weight  uncertain,  2 1 9 

Calcined,  contain  fire,  22011 

Bodies, 


INDEX. 


Bedieti  the'ir  parts  in  perpetual  motion,  223 
Heated,  have  a  conftant  ofcillation,  287 
Heated  hy  a  fn&ion  in  <vacu(^,  237 

Of  different  denfities,  why  they  heat  and 
cool  differently,  352 

Why  denfe  bodies  cool  Others  fooneft,    290 
Aft  on  light,  252,  253  n 

Large  bodies  preferve  their  heat  the  longell, 
257  n.  291,  292 
None  naturally  hotter  than  others,  297 

Which  heat  the  floweft,  :6. 

Of  the  leaft  furface,  moft  retentive  of  heat, 

292 
What  requifite  to  make  them  moft  tenacious 
of  heat,  295 

The  denfe,  heat  flowly,  296 

Whence  they  prove  lefs  combullible,     330 
The  fmall  heat  fooner  than  the  great,    296 
Human,  not  deftroyed  by  the  Herce  circu- 
lation of  the  blood,  1 6  p 
Hotter  than  the  furrounding  air,  248 
Bohnius,  his  writings  charafterifed,             56  n 
Boiling,  how  liquors  are  afFefted  therein,  as  to 
degree  of  heat,                                      374 
Heat,  the  greateft,  liquors  can  receive,  233, 

234 

Greater  in  proportion  to  the  weight  of 

the  atmofphere,  234 

Boles,  what,  126,  128  n 

Their  ufe  in  diftillation,  254  p 

Bollito,  what,  1 84  n 

Bolt-bead,  what,  584 

Its  ufe,  584,  58 J 

Bones,  reduced  to  earth,  again  recoverable,  457 

Steeped  in  alkalies  become  firm,  5 1 8 

In  acids,  become  foft,  ib. 

How  formed  from  milk,  1 88  p 

Yield  no  fixed  alkali,  224,  225  p 

Abound  in  water,  22; 

Afford  a  copious  volatile  fait,      224,  225  p 

Their  compofition,  226  p 

Yield  not  the  animal  principles,  after  long 

lying  expofed,  ib. 

Borax,  what  kind  of  fait,  108,  109  n 

Native,  and  artificial,  1 09  n 

The  artificial,  how  made,  ib. 

Pliny  %  account  thereof,  ib. 

Where  found,  109  n.  559 

The   faftitious,   only   the  native    purified, 

109  n 

Its  properties,  108,  109 

Its  ufes,  I  og,  1 1  o 

Why  called  chryfacolla,  109  n 

Its  difTolving  power,  559 

What  it  yields  in  diftillation,  ib. 

A  flux  for  metals,  ib. 

How  refined,  109,  no  n 

Borrichius,  his  charafter  and  writings,       53  n 

Boyle  (Robert)  his  charafter,  5  5  n 

His  writings  charadlerifed,  56  n 

Vol.  II. 


Cleared  from  the  imputation  of  credulity« 

56  n 

His  profufe  encomium  of  certain  remedies, 

whence,  56  n 

Brandy,  of  what  it  confifts,  '230 

Whence  its  yellow  colour,  '   to, 

Bra/s,  what,  and  how  made,  93  n 

Breixiing,  its  origin  and  inventor,  199 

Direfted  by  chemiftry,  200 

The  procefs  of  it,  199,  200  n 

Bricks,  whence  their  red  colour,  9;  n 

How  made,  456 

Brimfione,  how  made,  264,  265  p 

See  Sulphur. 
Burning-glafs,  its  effefts   on  gold  and  filver, 

74.  7Sn 

Its  manner  of  afting,  263,264 

Its  aflion  on  metals  explained,  101,  103  n 

Moft  forcible  in  winter,  268 

To  augment  its  force,  ib. 

Made  of  different  matters,  264 

Of  ice,  265,  465 

Butler" s-Jione,  of  what  compofed,  92  n 


C. 


CABALA  of  the  ^ew;,  what,  9n 

Calcar,  what,  1 84  n 

Calcination,  what,  280  p 

Whence  it  whitens  bodies,  1 9  p 

By  moifture,  what,  277,  278  p 

Clofc  calcination,  what,  26  p 

Calx,  what,  280  p 

01^  a  metal,  how  reducible  to  a  metalline 
form,  78  n.  85  n 

Of  lead,  how  recoverable,  85  n 

Increafed  in  weight  by  further  calcina- 
tion, 85  n 
Camomile  flcwers,  virtues  of  their  water,  4-9  p 
Virtues  of  their  oil,  8 1  p 
Camphire,  what,  and  how  formed,  71  p.  I54p 
Cancers,  how  cured,  38  p 
Cajks,  old,  why  preferred  to  new,  109  p 
Cathartics,  what,  and  how  they  aft,  29  p 
Cathartic  potions,   what,  and  how  made,   1 48, 

.    '49  P 

Their  excellence,  and  manner  of  ufe,       ib. 

How  to  diminifh  their  force,  ■  ? '  P 

Wherein  their  virtue  refides,         151,  152  j> 

Caujalty,  what,  100  n 

Caujlic,  common,  how  prepared,  39  p 

Whence  its  force,  ih. 

Attrafts  moifture,  ih. 

Its  ufes,  39,  40  p 

Celeftial  influences,  owing  (o  what,  269 

Bodies,  whence  their  fpherical  figure,     292 

Cements,  of  what  compofed,  491 

Centinioglio,  his  hiftory  and  writings,         55  n 

Cerufs,  what,  how  made  and  ufed,  85  n.  285  p 

Its  poifonous  quality,  285  p 

H  h  h  Chalk, 
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ikaM,  «rRat,  and  whether  a  ftone  or  earth, 

127,  128  n 

Where  found,  1 28  n 

Its  phyfical  virtues,  iB. 

(^haljbs  cujn/ulphure,  how  made,      284,  28^  p 

Charaiiers,  in  chemiftry,  their  origin  and  ra- 
tionale, 67,  68,  69  &  n 

Charcoal,  what,  307 

How  made,  ib. 

Its  poifonous  quality,  ib. 

Tranfmuted  by  the  alkaheft,  573 

Cheefe,  what,  and  how  made,  188  p 

Why  fometimes  rank,  ib. 

Chema,  what,  8,  9  n.   1 1  &  n 

Chemia,  what,  i  o  &  n.   1 1  &  n 

Chemical  pharmacy,  its  founder,  36  n 

Phyfic,  its  origin,  26 

Chemiftry,  orthography,  origin,  i^c.  of  its 
name,  7  &  n.  8,  10,  1 1,  12 

Real  antiquity  of  the  name,  10 

What  originally,  i  &  n 

Origin  of  the  art,  2,  8,  9  &  n.  66  n 

Its  hiftory,  2  &  n 

Its  firft  traces,  1 2  n 

Revealed  by  daemons,  8 

Its  fabulous  origin,  8  &  n 

Why  not  treated  of  by  Latin  authors,  1 1  n 
Where  firft  cultivated,  1 3  &  n 

Why  reputed  a  facred  art,  9  n.  1 1  n.  1 2  n 
Loft,  and  revived,  1 1  n 

An  art,  66 

Definition  of  the  art,  65  &  n 

Divifion  of  the  art,  12  n.  13  n 

A  juft  theory  of  chemiftry  hitherto  a  defide- 
ratum,  2  n 

A  juft  theory  of  chemiftry,  what,  3  n.  5  &  n 
Metallurgia,  the  moft  ancient  part,  I  2 

Firft  praftifed  by  Tubal  Cain  in  Egypt,  ib. 
Its  praftice  how  to  be  managed,  4  n 

Antiquity  of  its  praftice,  1 3  n 

Its  different  appellations,  1 1,  1 2  &  n 

The  authors  therein,  with  their  charadters, 
4;  n.  46  n 
By  whom  applied  to  medicine,  31  n.  35  n 
46,  177,  178  n 
To  philofophy,  52  n 

Dangeroufnefs  of  its  praflice,  45  n.  46  n 
Beft   authors    in    chemiftry,   felefted    and 

**       clafled,  46  &  n 

Syftematical  writers,  46  &  n.  61 

Writers  on  metallurgia,         49  &  n.  6i,£s'f. 

On  alchemy,  53,  54,  62 

On  the  phyfical,  and  medicinal  part,  55  &  n. 

63 
Its  objeft,  what,  66 

Its  effefts,  produced  by  motion,  1 55  &  n 
Hints  towards  a  rational  account  thereof, 
155,  156  n 
its  operations,  whereon  depending,    1 55  n. 

156 


Reducible  to  two  kinds,  ij6 

Its  produftions,  171 

Its  ends  and  ufes,  172,  I73,is'f. 

Wholly  experimental,  172,  173 

Coincides  with  natural  philofophy,     172, 

173  &n 

Accounts   for  the    compofuion  of  animal 

folids,  and  cohefion  of  fluids,     1 74,  1 7; 

Its  ufe  in  phyfiology,  174 

In  pathology,  175 

In  femeiotics,  ib. 

In  dietetics,  1 76 

In  therapeutics,  177 

Cenfured  by  the  faculty  of  Paris,        1 78  n 

Its  ufe  in  painting,  178,  179 

In  ftaining  glafs,  1 80  &  n 

In  enameling,  1 79  &:  n 

In  dying,  181,  182 

The  art  of  glafs,  i82&n.  i83&n 

Of  gems,  185  &n.  186  &n 

Of  metals,  188,  189 

Of  war,  189,  190 

Its  ufe  in  natural  magic,  191,192,193, 194 

In  working  fliam  miracles,         194,  195 

In  cookery,  197,  198 

Making  wines,  and  other  drinks,  198,199 

In  brewing,  199  &  n.  200  &  n 

In  alchemy,  200,  20 1 

Its  inftruments,  what,  205 

A  courfe  of  operations  therein,  how  to  be 

conduced,  i,z,  fis'f.p 

Limitations  of  the  art,  167,168 

Chentifts,  diftinguiftied  into  three  claffes,    26  n 

Chlorofis,  a  remedy  for  it,  49  p 

In  virgins,  whence,  "^9  P 

Chryfolythos,  what,  I  24  n 

Chyle,  what,  and  its  origin,  148.62,63, 

64  p.  185,  186  p 

How  made  blood,  1 5 1 

Whether  vegetable,  or  animal,  i86p 

•    How  prepared  in  the  body,  62  p 

Its  difference  from  milk,  64  p 

Whence  apt  to  turn  acid,  ib. 

Chylification,  how  performed,  62^65  p 

Cinnabar,    native,    what,    and  where  found, 

131  &  n 

The  marcafite  of  quickfilver,  and  reducible 

thereto,  ih. 

The  faftitious,  what,  and  how  prepared, 

13>.3'4P 

Its  virtues,  and  ufes,  3  '4  P 

Of  antimony,  how  prepared,      33I)  332  p 

Cinnamon,  its  proportion  of  eflential  oil,    75  p 

Virtues  of  its  oil,  76  p.  81  p 

Its  oil  turned  to  fait,  76  p 

Circulation,  what,  586 

Circulatory   've^el,  what,  ib. 

The  manner  of  its  ufe,  ib. 

Circulatum,maju!,ZnA  minus,  \f\idX,  578 

Citronpeal  water,  49  p 

Clari- 


INDEX. 


128  n 

129  n 

ib. 

ib. 

ib. 

402 

265, 270 

270 

ib. 

402  &  n 


Clarification,  the  feveral  jvays  of  effeiSing  it, 

17  P 

Clays,  whether  iimple  earths^ 
ClafTed, 

Porcelain,  a  clay, 
Imitated, 
Its  fpecific  gravity, 

Clouds,  from  what  formed, 
Afting  as  burning-glafles, 
Their  figures. 
What  they  contain. 
Their  height. 

Cloves,  Indian,  fophifticated,   before  importa- 
tion, 72,  73  p 
Virtues  of  their  oil,  73  p 

Clyffus,  what,  171 

Coagulation,  how,  and  by  what  means  pro- 
duced, 338  p 

Coal,  what,  and  whence  combuftible,         307 
Its  blacknefs,  whence,  ib. 

Wood-coal,  what,  88  p 

Coating  of  retorts,  what,  and  how  performed, 

587 

Cobalt,  what,  and  where  found, 
Whereof  compofed. 
Its  corrofive  quality. 
Mother  of  arfenic, 
How  treated  for  fmalt. 

Cocoa-nut,  how  far  reducible  to  oil, 

CoSiion,  its  eftefts  on  vegetables, 

Cohejion  of  bodies  encreafed  by  cold 

Cohobating,  what,  586,  48  p 

Of  diftilled  waters,  how  performed,       48  p 
Its  ufe,  49'  5°  P 

In  what  fubjefts  performable  to  beft  ad- 
vantage, 50  p 

Colcothar,  what,  and  how  procured,         1 3 1  n 

Cold,  what,  219,  220  n 

The  intenfeft,  which,  227 

Whether  its  higheft  degree  be  affignable,  223 
Contrafts  all  bodies,  219,222 

Contraflion,  the  meafure  of  cold,  219 

No  abfolute  cold,  219,  246 

Far  exceeding  that  of  ice,  228 

When  greateft,  227,  228 

■Eifefts  thereof  on  the  tops  of  the  higheft 
mountains,  234,  404 

Producible  from  warm  bodies,  35'  n 

Experiments  about  it  by  mixtures,  ib. 

Its  ill  effefts,  how  prevented  in  the  body, 
95  p.  99 p 
Proper  to  body,  219,  220 

Colic,  remedies  for  it,  68  p 

CoJophonj,  what,  and  how  procured,  145, 146  n 

74  p.  94  p.  96  p 

Wherein  it  differs  from  rofm,  96  p 

Its  ufe  in  preferving  infefts,  ib. 

Its  medicinal  virtues,  ib. 

Colouring,   of  glafs,   and  precious  flones,  by 
whom  inyertted,  34  n 


6n 

b. 
b. 
b. 


63  P 

47  P 
222 


Colours  of  bodies,  what,  and  whereon  depend- 
ing, 2 1 2  &  n.  466 
The  heating  and  cooling,  which,   264,  26; 
The  chemical  doftrine  thereof,  341 — 343  p 
Their  nature,  produdtion,  changes,  i^c.    ib. 
How  alterable  by  mixture,  ib. 
For  painting,  afforded  by  chemiftry,i78,i79 
Comets,  ufe  of  their  tails,                          415  n 
Conciator,  who,                                             1 84  n 
Condenfation,  its  ratio  how  found,               .219 
Conjiitution,  the  ftrongeft,  why  feized  with  the 
fevereft  difeafes,                                     249 
Contrallion,  the  meafure  of  cold,                 2 1 9 
Cookery,  depends  on  chemiftry,            197,  198 
Coffer,  its  nature,  68  ' 
Its  chemical  charafter  explained,     68,  69  n 
Its  fpecific  gravity,                            70,  91  \\ 
Duftility,  91 
Extreme  divilibility,                                 91  n 
Fixednefs,                                             g  i  &  n 
Difficulty  and  danger  of  its  fufion,     91  &  n 
303,304 
Eafily  diffoluble,  by  every  fait,  oi),  isc.     ib. 
Different  colours  of  its  folutions,               ib. 
Its  rufl,  what,                                                 ib. 
Why  called  Venus,                                   gin 
Volatilized  by  lead  and  antimony,  9 1 
Its  elafticity  and  found,                   •        gin 
Varies  its  colour  with  the  folvent,            ib. 
Why  ufed  for  trumpets,                            91  n 
Its   ufes  and  medicinal  virtues,  what,  and 
whence,                     92,  93  n.   138,  139P 
The  bafis  of  the  moft  famous  remedies,  92  n 
A  quick  emetic,                                           ib. 
Where  found,  and  in  what  forms,    91,  92  n 
Whence  its  high  price,                            92  n 
Hard  to  purify,                                          ih. 
Blanched  with  arfenic,                            ii6n 
Its  tinfture,  what,                                  '38? 
How  diffolved  and  cryftallized  with  vinegar 
and  fal-ammoniac,           301,  302,  303  p 
Virtues  of  fuch  folution  in  fpirit  of  fal-am- 
moniac,                                      303,  304  p 
See   Verdigreafe. 
Copperas,  what,  and  how  made,              1 3 1  n 
Coral,  a  vegetable,                                    '  3  S  n 
Its  origin,  and  femen,                                  ib. 
Its  flowers,  feed,  i^c.                                ib. 
Its  analyiis,                                                      ib. 
Of  various  colours,                                     ib. 
Corn,  how  malted  univerfally,          109,  nop 
Corrof've,  its  charafter,                                   .68 
Corruftion,    unintelligible    without  chemiftry, 

17s 

Cofmetics,  the  innocent,  which,     146  p.  307  p 

The  dangerous,  which,  287 

Cofti'venefs,  a  good  remedy  therein,  29  p.  30  p. 

How  remedied  externally,  99  p 

C(?a:,  his  charafter,  and  writings,  56  n 

Cream  of  tartar,  what,  26  p.   139P 

H  h  h  2  CrifiS, 


INDEX. 


Crijis,  by  urine,  mecliamcally  explain'd  195  p 

Crocus,  why  fo  called,  285  p 

jiperiens  with  fulphur,  284,  285 

Afiringens,  TlOw  prepared,  279,  280 

MetaUorum,  how  made,  3^8  p 

Its  virtues  and  ufes,  328,  329  p 

Martis,  its  virtues  and  ufes,  285  p 

Crollius  (OfwaUus)  his  Bafilka  CJjymica,  cha- 
raderifed,  46  &  n 

Crucible,  what,  583 

Its  ufe,  ib. 

Qryjfal,  defcribed,  122 

tlow  ftain'd  to  imitate  gems,       1 85  n.  1 87 

The  manner  of  its  formation  explained,  1 26, 

127  n 

How  difpofed  for  making  gems,  1 85  n.  1 87 

Cryjial-Clafs,  how  made,  1 84  n 

How  difpofed  for  making  gemf,  185  n 

Cryjlal,  if.and,  how  it  afFefts  the  rays  of  light, 

122  n 

Cryjlallization,  what,  449»  ^42  p 

How  hinder'd,  24  p 

Its  feparating  property,  242  p.  257  p 

How  efFefted  in  metals,  277  p 

Cucurbit,  \itiz.\.,  584 

Its  ufe,  ib. 

Cuogolo,  what,  1 84  n 

Cupels,  of  what  earth  beft  made,  308.  475. 
482.  19  p 

Cupellation,  explain'd,  71  n 

How  it  feparates  gold  and  fdver,  8  5  n 

Curmi,  what,  '99  ^^ 


D. 


DMMONS,  ancient  and'modern,  doc- 
trine thereof,  8.  9  &  n 
Decoilioin,  what,  and  how  made,  i  3  p 
What  parts  of  vegetables  they  contain,  1 4  p. 

83  p 
To  make  them  rich,  14,  15,  16  p.  83  p 

Into  what  reducible,  14  p 

Wherein    they   diifer    from    infufions    and 
extrafts,  '  5  P 

Vegetable  fobjetls  beft  fitted  for  them,     14, 

•SP 

Carry  the  virtues  of  fimples  into  the  blood, 

I5P 
How  clarified,  1 7  p 

Defruta,  what,  and  how  made>  ib. 

Nature  and  ufes  thereof,  17,  18  p 

Deli'very,  to  promote,  49  p 

i)f»/f/)i  of  bodies,  from  cold,  222 

Deohfiruents,  what,  and  how  they  aft,  28,  29  p 
Dejiderata,  in  chemiftry ;  a  veffel  to  hold  the 
glafs  of  lead  in  fuiion,  86  n 

To  clear  filver  of  its  adhering  fulphur  with- 
out lofs,  88  n 
To  facilitate  the  feparation  of  copper  from 
its  ore,                                             92  n 


To  purge  tin  of  its  folphur,  98  n 

To  fufe  cryftal,  1 8;  n 

A  powerful  attraftive  or  diffolvent  of  fulphur 

or  arfenic,  1 1 7  n 

To  purge  antimony  of  its  fulphur,         1 3  z 

An  innocent  folvent  for  the  Itone  in  the 

bladder,  567,  568  &n 

Deiu,  what,  401 

Diamond,  what,  122 

Why  the  chief  of  gems,  1 20  n 

Of  what  compofed,  123  n 

Its  fpecific  gravity,  1 20  n 

How  known  for  genuine,  ih. 

Attradlive,  121  n 

Its  eleftricity  how  encreafed,  ib. 

Made  lucid,  ih. 

Its  grain,  1 26  n 

Render'd  denfer  by  cold,  219 

DigejUon,  Animal,  explained,  182  p 

Chemical,  rules  for,  48  p.  50  p.  66  p 

Difeafes,  whence  produced  ;  and  when  from 

acid^and  when  from  alcaline  caufes,i89p. 

218,  219  p.  221  p 

How  judged  of  from  milk,  urine,  i$c.  1 89  p. 

190,  191  p 

Of  women,  remedies  for  them,  76  p 

Whence  mortal,  201  p 

How  they  may  arife  from  a  bare  ftagnation 

of  the  fluids,         201,  202  p.  220,  221  p 

Inflammatory,  how  to  be  treated,  21 9,220  p 

New  onesi  whence,  416  n 

Sailors,  the  beft  remediss  for  their  difeafes, 

18  p 
Dijlillation,  what  and  how  performed,  43,  44, 

4?P-  54  P 
How  to  order  the  veflels  concerned  therein, 

44=4frP 

Subjefts  beft  fitted  for  it,  44  p 

How  and  when  to  be  gather 'd,  and  how 

prepared,  44  p 

What  fubjefts  are  unfit  for  it^  44  p 

How  perform 'd  upon  fermented  vegetables, 

5''  S^V 
Effefts  of  its  being  continued;  56  p. 

"9P 
Per  defcenfum,  the  manner  of  it,  i;4,  55  p 
Of  inflammable  fpirit,  118,  1 19  p 

What  parts   of  vegetables  afcend  therein, 
46  p.  88  p 
Deftroys  not  the  fixed  fait  of  the  fobjeit, 

"9P 

Mifchiefs  arifing  from  it  by  ill  management, 

46  P 
The  phyfical  knowledge  it  aiFords,        47  p 
How  to  be  applied  and  regulated  univer- 
fally,  47  p 

Difilled  Waters,  impregnated  with  the  metal- 
line parts  of  the  ftill,  noxious,  46  p 
To  remedy  fuch  ill  eff^efts,  ib. 
Wherein  their  virtues  reiide,                 47  p 
Dijiilled, 


INDEX. 


DifiilUd  Waters,  their  difference  at  different 
times  of  their  running,  ib. 

Their  virtues,  47  p.  49,  50  p 

Diuretics,  what,  and  how  they  aft,  29  p 

Dropfy,  medicines  for  it,  38  p.  49  p.  297  p 
Drunkennefs,  v/\izt,  "4P 

Its  effefts,  ib. 

How  remedied  and  prevented,  '  3  3  P 

Allied  to  the  apoplexy,  '  ■  3  P 

Duiiility,  accounted  for,  72  n 

Pying,  depends  on  chemiftry,  181,  182 

Its  fubjefts  how  prepared,  201  p 

See  Scarlet  Dye. 
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ARTH,  what,  126.  i28"n.  473 

Of  two  kinds,  1 26  &  n.   1 28  n 

Vulgar,  defined,  128  n 

Whether  a  compofition  of  fand  and  clay.  488 
Whether  there  be  any  fimple  or  elementary 
earths,  128  n 

The  bafis  of  animals  and  vegetables,     153. 
482.  486.  20  p 
The  bafis  of  ftones,  1 26  n 

How  procorahle  pure,  153.  474 

Incapable  of  vitrifaclion,  153.  485 

The  fame  in  all  bodies,  r^^i-  ^°V 

Divided  and  claiTed,  126.  128  n 

The  compound  fpecies,  128  n 

The  fealed  earth,  127.  I29n 

The  chemical  principle,  what,  473 

Contained  in  air,  473  &  n 

Of  the  foffil  kingdom,         .  473 

Its  iixednefs,  fimplicity,  &'r.  473.  475 

How  obtainable,  473,474,475,476 

Afforded  largely  by  vegetables,  474 

Obtainable  from  foot,  ib. 

Whence  obtainable  from  meteors,  ib. 

Procurable  from  oils,  476.  480 

From  alcohoi,  474  n 

Afforded  by  anirnalS,  479 

The  fame  in  animals  as  in  vegetables, 48 1  &  n. 

482 
Obtained  from  fixed  alkali,  477 

Producible  from  foffils,  482,  483 

That  obtained  from  water,  not  pure,  474  k  n 
Whether  contained  in  metals,  483.  484  k  n. 

485 
Not  the  fame  with  the  calces  of  metals,  484  n 
Its  ufes  in  natural  bodies,  486 

Its  ufes  in  chemiftry,  487 

The  bafis  of  all  chemical  veffels,  ib. 

Renders  fixed  falts  volatile,  477,  478 

The  grand  inftriunent  of  fixednefs  and  vola- 
tility, 480,  483 
Its  ufe  in  diftillations,  487 
A  great  attraSive  of  oil;  ib. 
Its  ufe  in  purifying  falts  and  fpirifs,  ib. 
Virgin  or  philofophical,how  procu»able,28p 


The  Earth  expofed  to  different  degrees  of  heat, 
222, 223 
Its  figure  from  heat  and  cold,        221 .  232 
Becomes   uninhabitable  from  noxious  va- 
pours after  earthquakes,  '  41^  &  n 
Earthen  Ware,  oi  viYiax  vnzde,  "  487 
Earthquakes,  whence,  397  n 
Artificial,  producible  by  chemiftry,         194 
Effer've/cence,  what  and  whence,     339,  340  p. 

467 

How  produced,  339,  340  p 

Its  kinds,  &c.  ib. 

The  cold,  hot  and  fiery,  340  p 

Requires  water,  467 

Not  found  in  the  human  body,  238  p 

Efflwvia  may  aft    without    diminiihing    the 

weight  of  the  body,  izz 

Of  vegetables,  varioufly  affeft  the  body,  1 1  p  ■ 

See  Exhalations   and  Odours. 

Eggs,  their  yolk,  what,  213  p 

White  thereof,  what,  ib. 

Its  office  and  ufe,  2 12,. 21 3  p 

Forms  all  the  parts  of  the  animal,         ib. 

How  it  appears  to  the  fenfes,  212  p 

Is  neither  acid  nor  alcaline,     2 1 2,  2 1 3  p 

How  affefted  by  acids  and  alcalies,      ib. 

Dii&lves  with  a  mild,  but  concretes  with 

a  fti-onger  heat,  213  p 

How  liquified  and  coagulated,  213,  214  p 

Concrefcible  in  alcohol,  214  p 

Diftilled /f;-y^,  215  p 

Its  water  by  diftillation,  neither  acid  nor 

alcali,  ib. 

Solutive  virtue  thereof,  214 p' 

Diflilled,  215,  2i6_p 

Putrefied  by  digeilion,  216,  217P 

Is  poifonous,  217  p 

Their  yolk  and  white,  confider'd  as  raen- 

ftruuins,  566.  214  p 

How  hatched  by  incubation,  2i2.p 

Egiptian  Art,   what,  12  n 

Eleeofacchara,  how  made,  100,  SOl.p 

Their  ufes,  101  p 

Their  fubftitutes  antientlj',  ib. 

£'/<?/*/i://)i,  of  two  kind?,  250 

Elements  in  Chemijiry,  what,    80  n.  158  n.  1 67 

Unchangeable,  whence  and  why,    159.  217 

Their  nature  and  office  explained,         15811 

Whence  denominated,  ib. 

A  new  definition  thereof  advanced,  ib. 

The  common  doftrine  thereof  overthrow-n, 

159  n 

Their  number,  158  n.   159  n 

May  be  compound  bodies,  159  n.   167 

Whence  different  in  different  fubjefts,     167 

Generally  contain  the  medicinal  virtues  of 

bodies,  166  n 

In  what  order  they  rife  from  bodies,        ib, 

S^^Primifles . 

Elixir^ 
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Elixir  Troprietatis,  its  virtues^and  ufes,      173, 

>74P 
How  made  to  advantage,  '73  P 

How  made  with  diftilled  vinegar,  ib. 

How  made  by  Paracelfus,  ib. 

The  notion  of"  its  great  virtue  whence,  ib. 
How  to  be  made  an  univerfal  medicine,i  74P 
Prepared  with  alcohol  and  regenerated  tar- 
tar, 1 76  p 
Made  with  fixed  alcali,  its  virtues  and  ufes, 

•74.  >7SP 

How  made  with  alcohol  and  fixed  alcali,  ib. 

Its   virtues  and  ufes  with  alcohol  and  fixed 

alcali,  '75  P 

Made  with  fpirit  of  wine  and  foluble  tartar, 

ib. 

Elixirs,  what,  171 

How  made  with  fpirit  of  vinegar,        '73  p 

With  diftilled  waters  and  fixed  alcali,  1 74P 

With  alcohol  and  fixed  alcali,  174,  i  75  p 

With  fpirit  of  wine  and  foluble   tartar, 

'75  P 

With  alcohol  and  regenerated  tartar,  1 76  p 

Embalming,    how    praflicable   to    advantage, 

95  p.  125  p.  144  p.  173  p.  176  p 

Emerald,  what,  '23  n 

Emmenagogues,  49  P-   80  p 

Emutjions,  what,  and  how 4>repared,    61,  62  p 

How  to  be  order'd,  62  p 

Their  preparation  analogous  to  that  of  the 

chyle. 

Enamelling,  by  whom  invented  and  treated  of, 

34" 
What  and  how  performed,  1 79  &  n 

Its  foundation,  what,  86 

Ens  Veneris,  what,  92  n 

How  prepared,  320  p 

How  run  into  a  liquor,  ib. 

Its  virtues  and  ufes,  3^1  p 

Epilepfj,  medicines  lor  it,       49  P-  81  p.  302  p 

Ercker  (Laz.)  his  treatife  on  the  metallurgia, 

50  n 

Exhalations,  whence  noxious,  4' 7  1 

Of  a  compound  nature,  410  n 

Corrofive  and  various,  410,411  n 

Some  wholefome,  416  n 

Expanjion,  the  criterion  of  fire,  2 1 3 

Its  degrees  meafured,  ^'5)  216 

Different  in  different  bodies,  216 

In  proportion  to  their  weight,  ib. 

Meafure  of  heat,  ib. 

Experiments,  dangerous  in  chemiftry,  45,46  n 

Succeed  in  certain  places,  and  certain  dif- 

pofitions  of  the  air,  417 

Inftance  of  a  fruitful  or  leading  one,    167  p 

-EAVracSj,  what,  171.   17  p 

Their  nature  and  ufes,  17,  18  p 

How  made,  1 7  p 

Two  kinds  thereof,  ib. 

From  what  fubjefls  beft  procurable,  14,1 5  p. 

iSp 


Eflential,  what  and  how  made,  '52? 

Their  virtues  and  ufes,  '53? 

More  efficacious  than  their  fubjefts,  ib. 
With  what  caution  to  be  ufed,  1 53  p 
Of  faft'ron,  how  made,  with  its  virtues, 

'52.  153  P 

Eyes  infamed,  a  remedy  for  them,  104  p.  218  p 


FAinting-Fits,  how  prevented  by  vinegar, 
..      .    ,  '33? 

Le  Febure,  his   treatife  of  chemiftry  charafte- 

rized,  47  &  n 

Fennel,  its  diftilled  oil,  70,  71  p 

Ferment,  univerfal,  what,  203 

Fermentable  Bodies,  what,  1 06  p 

Claffed  with  regard  to  their  fermentation, 

106 — 1 08  p 

In  what  proportion  they  require  ferments, 

1 1 1  p 

Fermentation,  its  definition  and  caufe,      52  p. 

lojp 
Its  difference  from  putrefaiElion,  105,  106  p 
How  to  be  raifed  and  condufled  in  all  fub- 
jefts,  52  P-  "  I  —  1 14  p 

Its  requifites,  108  p 

Proceeds  not  in  'vacuo,  409 

How  checked,       1 09  p.  1 1 4  p.  1 1 7,  1 1 8  p 
How  raifed  and  promoted,         52  p.  109  p. 
ii4p.  II7P 
Its  phaenomena,  52  p-  1 1 1 — 1 1 3  p 

The  time  it  requires,  52p-   114P 

How  known  to  be  perfeft,  ib. 

Its  furprifing  force,  112,  1 1 3  p 

Changes  the  oil  of  the  fubjeft  into  an  ardent 
fpirit,  .  .      ,   53  P 

Leflens  the  virtues  of  the  remaining  fubjeft, 

^  ,  53  P 

Greatly  alters  vegetables.  ib. 

By  attenuating  the  oils   of  vegetables,   ren- 
ders them  undiftinguifhable,  ib. 
Abfolutely   requifite  to   the   produftioii  of 
inflammable  fpirit,                            i°3  P 
Its     difference     according    to     the   feafon, 
climate,  ifff.                            52  P-  "4P 
The  foleproducerofinebriating  liquor, 1 14P 
Its  poifonous  nature,                     113,  1 14  p 
May  be  fpontaneous,                  108  p.  1 1 1  p 
Into  what  parts  it  divides  the  liquor,      1 1 2, 

"3P 
Not  found  in  the  human  body,  105  p.  i  ig, 
i2op 
Acetous,  what,  130,  131  p 

How  it  proceeds,  ib. 

Its  ferments,  or  by  what  materials  promo- 
ted, 130?-   '34P 
How  checked,  '  34  P 
Its  efFefts,                                  132,  I33p 
Ferments,  what,  '  06  p 
Ferments^ 
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Ferments,  the  fpontaneous  or  natural,  which, 

'  io8,  109  p 

The  heterogeneous,  what,  and  how  made 

artificially,  1 09  p' 

Whether  any  in  the  body,  119,  1 20  p 

To  what  fubjedls,  and  how  to  be  applied, 

III,  1 12  p 

Fertility  of  land,  whence,  128  n.  461 

Fevers,  only  intelligible  by  chemiftry,    202  p 

Enervate  the  body,  2 1 8 

Medicines  for  them,  2 1 1  p 

Feivel,  what,  300 

Not  fire,  nor  convertible  into  it,    301,  335, 

366 
None  burns  of  itfelf  without  fire,  331 

Not  deftroyed  by  burning,  335 

Whence  carried  off  in  ignition,  i6. 

Oil,  the  only  one,  305,  306.  313.  335,  336, 

337.  341 
Different  kinds   thereof,  vegetable,   animal 

and  foffil,  301,  336 

Other  parts  affefled  by  the  fire  befides  the 

oil,  312,  3' 3 

Which  the  pureft  and  beft,  327.  330 

Filtratioti,  17  p.   36  p 

How  performed,  90,  91  p 

Filtre,  17  P-  9°>  91  P 

Fire,  what,  236,  240  n 

Anciently  held  a  Eeity,  '     206 

Held  uncreated,  ib. 

By  whom,  and  how  firft  invented,        1 4  n 

Philofophers  by  fire,  who  fo  called,        206 

Its  wonderful  nature,  ib. 

Its  imperceptibility,  ib. 

Its  extreme  minutenefs,  206.  208 

Thought  to  be  a  fpirit,  and  not  a  body,  ib. 

Whether  an  original   or  generated   thing, 

ib.  n.  207  n.  366 

The  univerfal  inftrument  of  nature,  206,207 

Caufe  of  aU  the  motion  and  mutation  in  the 

univerfe,  206  &  n 

Whether  owing  to  motion,  206,  207  n 

Found  in  all  bodies,  2.07  n.  209.  245-.  270 
Concerned  in  every  chemical  operation,  206 
Procurable  from  all  bodies,  207  n 

Whether  diffufed  through  all  fpace,  338. 
207  &  n.  245,  246.  254.  276 
How  we  are  to  proceed  in  inquiring  into  its 

nature,  207 

Its  mark  or  fign,.  208,  209,  210 

Caufe  of  fluidity,  209  n.  3,65 .  437.  441 
Whether  it  be  without  light,  2 1 1 

May  exift  without  heat  and  light,  210, 

21 1,  212 
Its  degree  whether  meafurable  by  that  of 

light,  2 1 2 

Its  prpfence  difcovered  by  rarifaftion,   213. 

338 

Meafurable  thereby^  ib.  2 1 4 

Its  true  criterion  what,  214 


Expands  all  bodies,  213,214.  &2i5n.2ifi, 

T.        ■  .       .  2'7-338 

Experiments  to  ihew  its  expandmg  power, 

2!4 

Naturally  unites  with  all  bodies,  214  n 

Produces  a  repelling  force  in  the  particles  of 

bodies,  21 ;  n 

Changes  and  compounds,  not  barely  fepa- 

rates  bodies,  212 

Whether  it  fufes  the  elements  of  bodies, 

217.  220  n.  362 

Adts  on  the  very  intimate  nature  of  bodies, 

2l8 

Strengthens  fome  bodies,  ib. 

The  inftrumental  caufe  of  all  motion,  220  n 
AVhetlier  motion  is  effential  to  it,  ib. 

Always  in  motion,  ib.  246.  364,  365 

Produces  its  effefts  by  motion,  ib. 

Fixed  in  bodies,  ib.  221  n 

Adds  to  the  weight  of  a  body,  220  n 

The  only  thing  that  affefts  the  fubftance  of 

bodies,  22 1 

Its  degree  always  changing,  223 

Its  quantity  in  any  place  how  affignable,  224 
Expands  air,  but  does  not  totally  expel  it,225- 
Changes  the  weight  of  mercury,  231 

Expands  fpirit  of  wine,  ib. 

Its  phyfical  mark,  236 

How  produced,  236, 237, 238  &  n.  241,242 
Penetrates  all  bodies,  237.  247.  360.  362 
Produced  by  friftion,  237,  238  &  n 

The  intenfeft  how  produced,  242 

Its  laft  degree  by  attrition  not  defineable,?/^. 
Pure  fire  hardly  to  be  found,  243 

Not  difcoverable  without  the  aftion  of  folid 

bodies,  244.  276 

The  alchemical  and  Jewijh  notion  of  it,  244 
Its  aftion,  as  generated  by  friftion,  249 

Elaftic  bodies  chiefly  generate  it,  250 

Its  maximum  and  minimum,  251 

Vague  and  undetermined,  ib. 

Encreafed  by  other  circumfl:ances,  252 

Whether  generated  by  attrition  and  percuf- 

fion,  254 

Collefted  and  moved  by  attrition  and  per- 

cuffion,  254.  338 

Its  receffion  fpontaneous,  255,- 

Its  proper  conatus,  ib. 

Its  quantity  and  force,  255,  256 

Determined  by  the  fun  to  a  parallelifm,  257, 
258.338 
The  degree  of  fire  by  parallelifm  compared 

with  that  by  attrition,  260 

Parallel  fire  collefted  to  a  focus,  its  effefts, 

266.  338 

Greatly  encreafed  by  parabolic  fpecula,  266 

Its  proportion  in  the  catoptric  focus  difficnlt. 

to  affign,  273,  274,  275 

Its  power,  whether  from  quantity  alone,  274 
A  way  of  computing  the  force  of  it,  27  5, 276 

Eire,, 
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Fire,  may  be  raifed  to  any  degree  of  force,  276 
Its  higheft  effefts  by  bare  attrition,  277 
None  greater  than  that  in  the  focus  of  AV/- 

lette's  Speculum,  ib. 

Its  ultimate  efFeft,  what,  ib.  375 

Its  dioptrical  produftion,  277 

Captoptrical,  and  dioptrical  fire  compared, 

278 
Catoptrical,  the  flrongeft  and  clofeft,  ib. 
The  greateft  dioptrical  fire,  uhich,  ib. 

The   efFefts  of  dioptrical,  and  catoptrical 

fires,  279,  280 

Dioptrical  fire  in  the  air,  its  efFefts,  280 
By  collifion,  quicker  and  ftronger  than  the 

dioptrical,  281 

The  ph)fical  means   of  producing  the  n:oft 

violent  fire,  282 

Oi  great  continuance  widiout  fewel,  283 
Expands  itfelf  equally  from  the  centre  of  its 

mafs,  283 

May  be  united,  and   fixed  in  bodies  for  a 

time,  284.  338 

And  yet  remain  pure,  282,-2^3 

And  without  increafing  weight,  285,286 
Is  loofe  and  free  in   heated  bodies,  and  in 

fpace,  286 

Strongeft  in  the  centre  of  the  heated  body, 286 
Its  quantity  hard  to  aflign,  287 

Does  not  concrete  with  bodies,  ib. 

Does  not  make  bodies  lighter,  ib. 

The  caufe  of  its  detention  in  bodies,  288 
V/hy  quenched  by  water,  289 

The  laws  of  nature  with  regard  to  fire,  ib. 
B.efides  in  bodies,  in  proportion  to  their 

bulk,  291 

Its  fewel,  300,  335,  336 

Made  to  confume  its  own  fmoke,  309 

On  what  the  power  of  vegetable  fire  de- 
pends, 314 
Elementary  fire,  what,  298,  338,  365 
Confifts  of  the  fmalleft  particles,  359,  361 
How  fupported  by  its  pabulum,  3 1  j 
Does  not  eafily  kindle  the  moft  inflammable 

bodies,  316 

The  agreement  betwixt  fire  and  alcohol,  329 
Coagulates  the  animal  fluids,  ib. 

Greater  in  lefs  combuftible  and  ponderous 

fewel,  330,  331,  338 

V/hy  ftrongeft  at  a  certain  time,  332 

Why  weak  in  alcohol,  ib. 

Its  power  how  heightened,  ih. 

The  phyfical  manner  of  its  aifling,  333,  334 
Why  it  burns  ftrongefl;in  cold  weather,  335 
Rarifies  all  bodies,  338 

Rarification,  peculiar  to  it,  ib. 

Its  matter  not  fupplied  by  the  fun,  338 

Not  generated  de  novo,  339 

Whether  void  of  gravity,  339,  340  &11.  359 
Elementary,  may  be  greatly  increafed,    341 

Its  action  on  bodies,  what,         341,342 


How  preferved,  34.T 

Whether  corporeal,  357,  358,  361 

CoUefted  by  mixture,    344,  343,  344,  345, 

„    ^  346,  347.  348,  357 

Produced  by  the  fole  accefs  of  the  air,    353 
Produced  in  iron  filings  and  fulphur.       356 
Its  ultimate  elements  very  foiid,  fmooth  and 
fimple,  361,  362,  363 

Its  particles  fpherical,  362 

Always  the  fame,  366 

The  pureft  which,  367 

No  univerfal  folvent,  368,  369 

Does  not  feparate  bodies  into  their  elemen- 
tary parts,  370 
Compounds  bodies,  370 
Its  different  degrees  produce  different  effefls, 
370,  372 
Afts  differently  with  refpeft  to  the  air,    371 
How  to  be  direfted  and  ufed  in  chemiltry, 
372,  373 
Its  feveral  degrees  and  their  ufes,  373,  374 
Meafured  by  the  thermometer,                 372 
How  regulated  for  chemical  ufes,  375,  376 
Made  to  burn  under  water,                      377 
Contained  in  air,                                       399 
In  water,                                                437 
Its  utmoft  efteds  in  vitrification,  375 
PaiTes  thro'  the  fraalleft  orifice,   and  pene- 
trates even  gold,                                    360 
Is  the  moft  foIid  of  bodies,                      361 
The  molt  polite,  362 
The  fimpleft,  and  moft  fimilar  of  bodies, 
362,  363 
May  have  different  eff"efts  from  the  manner 
of  its  being  blown,                               368 
How  increafed  hy  water,                     354  n 
Its  fhare  in  the  aftion  of  menftriiums,  493, 

494 
Its  power  -of  deftro)'ing  the  virtues  of  vege- 
tables, 32  p 
Of  making  acids,                               254  p 
Fire  of  fupprcflion,  what,                           85  p 

See  Light. 

Firmnefs,  in  I)odies,  whence,  2^2 

Fixednefs.  its  meaning  in  chemiftry,  74  n 

No  body,  fixed  in  nature,  3  20  p.  74  n 

Flame,  what,  according  to  Newton,  and  Hom- 

berg,  310,318,32711 

Not  fire,  327  n 

Its  kinds,  ib. 

Whereof  it  confifts,  318,  319,  323 

Its  inftantaneous  produftion,  320 

Extinguifhed  by  oil,  222 

Increafed  by  oil,  ib. 

On  what  its  power  depends,  33^ 

The  reafon  of  its  pyramidal  figure,      335 

See  Fire,  and  Heat. 

Flotvers,  of  vegetables,  what,  141  &  n 

Their  oflice,  141  &  n 

Their  juices,  141, 142 

Fltnuers, 


INDEX. 


Flowers,  tlieir  odour,  whence,  9 1  p 

How  beft  treated  for  their  effential  011,69,70  p 
See  Vegetables. 
Fluids,  the  difficulty  of  afcertaining  their  ra- 
rifadlion,  231,  232 

Heavier  at   the   poles,  than  at  the  equa- 
tor, 23  2 
Hinder  the  produftion  of  fire,  242 
Fluor  alhus,  its  remedies,                           '44? 
Flux,  in  metallurgy,  268 
Focus,  what,  266 
Fatus,  in  the  uterus,  a  vegetable,  150,  151  &  n 
Foffils,  what,                                          66  &  n 
Divided  into  fimple  and  compound,      66  n 
The  fimple,  which,  ib. 
The  Compound,  which,  ib. 
Clafled,                                                     67  n 
Their  principles,                  134  &  n.  170  n 
FoJJil-falts ,  their  principle,                            1 1 3 
Their  figures,                                       1 1 3  n 
Fountain-fall,  what,                                 105  &  n 
How  made,                                          105  n 
Freezing,  how  effefted,                               227 
Point,  difficult  to  obferve,                       228 
Frit,  what,                                                     1 84  n 
Its  kinds,  ib. 
Froji,  artificial,  how  made,                 227,  228 
Fruit,  to   retard   its  growth,  and  preferve  it 
on  the  tree,                                       '37  f 
How  prepared  for  fermentation,          1 1 1  p 
Fulmination,  explained,                                 71  n 
Fuming  of  ores,  what,                                  76  n 
Furnaces,  what,                                                588 
Their  properties,  and  apparatus,    588,  589 
Perform  a  double  office,                          5S8 
Which  the  beft,                                 588,589 
Several  kinds  thereof,                               589 
A  fimple  one,                                    589,  590 
A  portable  one,                                 590,  59 1 
Fufton  fits   metals    to    unite    their    iepavatcd 
parts,                                                           21 8 

G. 

GALL,  confidered  as  a  menftruum,     r^dd 
Gangrenes,  how  flopped,   38  p.    40  p. 
260  p 
Geier,  his  hiftory,  writings,  iffe.    26  Sc  n.    27 
Ge/lies,  what,  and  how  made,  1 7  p 

Gems,  what,  120,  122 

Their  origin,  criterions,  &c.     120,  121  n. 
125,  126  n 
Divided  into  tranfparent,  brilliant,  and  fe- 
miti-anfparent,  120  n 

With  regard  to  their  colour,  ib. 

Diamond,  why  the  chief  thereof,        1 20  n 
Their  variety,  whence,  ib. 

Of  what  compofed,  121  n.   122 

How  formed  in  the  ea«h,        lii  n.  125  n 
How  diftinguifhed  from  their  counterfeits, 
Vol.  II.  >20,  izi  n 


Their  value,  on  what  it  depends,  i  j  j 

Their  medicinal  virtues,  121  n 

Naturally  tinged  with  mineral  juices,  1 2 1  «, 
126  n 
The  fame  kind  have  different  colours,  126  n 
Their  colours  difcharged,  ,    ib. 

Yield  a  tinfture,  12211 

Whether  digeftible  in  the  body,  121,  122  n 
Whence  tranfparent,  and  opake,  1 26,  1 27  n 
Whence  of  determinate  figures,  1 26  n 

Their  texture  and  grain,  whence,  ib. 

Including  foreign  matters,        126  n.   I27n 
The    art    of    making,    or    counterfeiting, 
what,  189  &  n.   186  n 

Whence  imperfefl,  186,  187 

To  counterfeit  them  in  glafs,    186,  187  n 
Beft  made  from  glafs  of  lead,  1 86  n 

General  rules,  caution  in  forming  them,  70  n 
Geoffrey,  his  hiftory,  and  writings,  58,  59 
Gilding  with  gold,  the  manner  of  it,  316  p 
Glafer,  his  treatife  of  chemiftry  charafteri- 
fed,  47  &  n 

Glafs,  of  what  clafs  it  is,  1 82  n 

Plinf^    account  of  its    being    made    mal- 
leable, 1 7 
The  excellency  of  its  art,                       i8s 
Owing  to  chemiftry,                  1 82  &  n.  183 
Its  rife,  and  progrefs,                         182  &  n 
Never  native,  but  faftitious,                1 82  n 
Increafed  in  weight  by  the  fix'd  fait,    183  n 
Salt,  found  therein  in  fubftance,               ib. 
Its  principal  properties,                              ib- 
Howitismade,                          183,  i84n 
How  blown,                                         1 84  n 
How  faftiioned,  and  made  fit  for  ufe,       ih. 
Whence  green,                                         183 
Whence  white,  ib. 
Whence  diflblvable  by  contained  liquors,  ib. 
How  made  of  a  fea-green,                   1 8  5  n 
Of  an  emerald  colour,                      185  n 
Of  a  turcois  colour,  ib. 
Like  jafper,  ih. 
Of  a  gold  yellow,  ib. 
Of  a  granat  colour,                           i  86  n 
Of  a  fapphire  colour,                            ih. 
Of  a  black  colour,  ih. 
Of  a  fnOw  white  colour,  ih. 
Of  a  marble  colour,  ib. 
Of  a  deep  red  colouii-,                           ib. 
Of  various  colours,  equal  to  geas,  185, 
186  r. 
Engraved  ftones,  how  copied  therein,  187  n 
Has  a  kind 'of  atmofphere,                  238  n 
Corroded  by  the  air,                             183  n 
Of  lead,  how  made,  166  n.  288  p.  289  p. 
292  p 
Its  ufes,                                  289  p.   293  p 
Glauber,  his  charafter,  and  writings,         50,  n 
His  way  of  curing  putrefied  mt'atf,         1 98 
GodHard's  drops,  what,                           i.26  f 
I  i  i                          CM, 
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Gold,  its  clieraical  characler  explained,  6S  &n 
Its  fimplicity,  and  perfeftion,  68  &  n.  70 
Its  fpecific  gravity  immutable,  70  &  n 

Its  great  porofity,  74  n 

Its  malleability,  72,  73  n 

Impervious  to  light,  and  fpirit  of  wine,  72  n 
Its  immenfe   dudlility  computed,  with  the 

caufe  thereof,  72  &  n.  73  n 

Its  divifibility,  72  &  n.  73  n.  217,  490 
Is  free  from  fulphur,  73  n 

In  what  proportion  ufed  to  gild  filver,  72  n 
Its  fixednefs  in  the  fire,  whence,  71  &  n 
74  &  n 
Rendered  volatile  with  additions,   74,  75  n 

Perfe,  74  n 

Compofed  of  what,  103 

Expofed  to  a  burning-glafs,  74  n.  75  n 
What  force  of  fire  required  to  ftife  it,     73 

&  n 
Its  folvents,  ib. 

Attradive  of  mercury,  74  &  n 

Withftands   both  lead  and  antimony  in  cu- 

pellation,  71  n 

To  try  its  purity,  and  reality,  70  n.  75  n 
Its  found,  whence,  73  n 

Suppofed  harder  to  deftroy  than  make,  7 1 , 

573 
Deftroyed,  71  n 

Philofophical,  what  ib. 

Found  in  three  forms,  but  feldom  pure,  75 

&  n 
Its  ore,  and  how  dKTolved   therein,  ib. 

How  feparated  from  the  ore,  76  &  n.  77  n 
Found  in  a  ruddy  earth,  129  n 

How  vitrifiable,  74  n 

Pure,  how  fitted  for  ufe,  188 

The  feveral  ways  of  making  it,  203,  204 
Contained  in  all  metals,  204 

How  beft  made,  203 

Requifites  to  the  making  thereof,  202 

The   art  of  making  it,   when  firft,  and  by 

whom  pretended  to,  16  n 

Made  by  Caligula,  from  orpiment,  1 7 

Compofed  of  mercury  and  fulphur,29n.  loi 
Re-convertible  into  running  mercury,  101 
Extracted  from  fand,  50  n 

Contained  in  earth,  fait,  fulphur,  i^c.  50  n 
How  feparated  from  fjlver,  87  n 

Whence  its  colour  and  weight,  loi 

Whether   penetrable    by  mercury    without 

increafing  its  bulk,  74  n 

Whether  fubjeft  to  ruft,  74 

An  enquiry  into  its  medicinal  virtue,  77, 
78  n.  80 
Who  firft  imagined  it  medicinal,  77,  78  n 
Purgative,  whence,  77,  78  n 

Rendered  potable  by  Mofes,  1 4  &  n 

fts  fulphur,  of  no  peculiar  virtue,  77  n 
Diflblved  by  trituration,  454 

By  fpirit  of  fnow  water,  461 


By  aqua  regia,  3^7  P 

How  alloyed  with  Other  metals,  7811 

How  feparated  from  'em,  ib. 

Its  various  preparations,  79,  80  n 

Gold-duji,  where  found,  7^  n 

Often  adulterated  by  the  negroes,  ib. 

Golden-fieece,  what,  17 

Gonorrhcea,  a  remedy  for  it,  289  p 

Gout,  remedies  for  it,  38  p.   143  p 

Gravity,  fpecific,  whether  the  criterion  of  me- 
tals, 70  n 
Green-houfes,  how  to  be  built,  260  ■ 
Guaiacum,  its  analyfis,                     84,  85,  86  p 
The  folutive  power  of  its  acidfpirit,  548,549 
Virtue  of  its  rofm,                                 147  p 
How  beft  treated  by  decoftion,               1 4  p 
How  treated  to  advantage  by  dill;illation,55  p 
Gums,  what,  146 
Whence,                                                    78  p 
Gum-lac,  what,                                              142  p 
To  cxtraft  its  tinfture  to  advantage,  \\t, 

H3  P 
Nature,  and  virtues  of  its  tinfture,i43,i44  p 
Gumtno-rofm,  what,  ■  146 

Gun-fo'voder,  by  whom  invented,  29  n.  igo  &n 
A  chemical  produftion,  igo  &  n 

Its  compofition,  190  n 

How  prepared,  ib.. 

Its  explolion  accounted  for,  ib. 

How  rendered  more  powerful;  ib. 

The  hint  of  its  contrivance,  24;  p 

Its  fume,  healthy  in  the  plague,.        267  p. 


H, 


HAIL,  whence,  404,  405 

Hay-Jlacks,  whence  fired  fpontaneouf- 
ly,-  298 

Heat,    its   nature,    206  n.    207  n.     210  &n. 
230  n.   246 n 
Whether  a  mark  of  fire,  21 1 

And  flame,  from  the  mixture  of  cold  bodies, 
whence,  197&  n 

Whether  it  be  the  fame  witli  motion,  206  n 
No  nieafure  of  fire,  210,  21 1 

Expanfion,  its  mealure,  216 

Whereon  it  depends,  210  n 

What  in  the  hot  body,  ib. 

Whether  producible  by  motion,  239  n 

Its  requifites,  '^39,  240  n 

Its  direction  always,  239  n 

Defined  by  the  Lord  Bacoi;,  240  n 

Subterraneous,  whence  it  may  proceed,25 1  n 
Independent  of  Light,  257  n 

Agitates  all  Bodies,  217 

And  cold,  their  reciprocations  ufeful,    22?, 

223 

Heat,  produced  by  friflion,  237,  238  &  n 

Its  mechanical  produftion,  239  n 

From  percuflion,      .  253,254. 

Heat, 
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Heat,  produced  by  the  undulation  of  elaftic 

bodies,  254 

Ceafes,  on  altering  the  parallelifm  of  the 

rays,  259,  260 

On  applying  a  cold  denfe  body,  290 
Its  caufe,  on  the  earth,  and  in  the  air,  265 
Of  particular  places,  whence,  272 

Bodies  of  leaftlurface,  moil  retentive  thereof, 

292 
Different  in  men,  whence,  292,  293 

Where  the  greateft  in  the  human  body,  293 
Of  the  air  in  refpiration,  293 

Its  caufe,  298 

In  mines,  whence,  251  n 

Produced  by  a  mixture  of  cold  bodies,  342, 
343,£3'f.  349,  350,  351  n 
How  it  may  hinder  diflblution,  493 

In  what  degree  prejudicial  to   the  human 

body,  214 p 

Coagulates  the  animal  juices,  214  p.  220  p. 

221  p.  237  p 

A  knowledge  of  its   eftefls  requifite  to  a 

phyfician,  214  p-  224  p.  21 7  p.  221  p 
May  caufe  furprifmg  alterations  in  animal 

matters,  z'4  P 

Cures  efrcfled  by  it,  219,  220  p 

Hehnont  (J.  B.  Fan.)  his  hiftory,  41,  idc.  44n 
His  birth  and  education,  41,  42 

Created  doflor  in  phyfic,  43 

Doubts  the  foundation  of  phyfic,  43 

Commences  chemift,  ib. 

His  chemical  difcoveries,  ib. 

Turns  all  medicine  into  the  vein  of  che- 

miftry,  44  n 

His  writings,  i3'c,  44  n.  55  n 

His  death,  charadler,  tfc.  44 

The  judgment  to  be  formed  of  him,  45  n 
Not  poil'efs'd  of  the  univerfal  medicine,  ih. 
His  Archills  explained,  ib. 

Failed  in  the  cure  of  feveral  difsafss,  44 
How  he  treated  his  own  illnefs,  ib. 

His  notion  of  the  alkaheft,    571.  576,  577, 

578,  579 

(Mercury)  his  charafter,  45  n 

Hepar  of  Atilimony,  how  made,  328 

'Hermes,  held  the  inventor  of  chemiftry,      8n 

Trifmegifiis,  who,  ih. 

Hermetic  art,  what,  I  2  n 

Hicroglfphics,  the  manner  of  writing  'em,  68  n 

Hoar-froji,  indicates  the  inftant  of  freezing,  229 

Hoffman  (Fred.)  account  of  him,  60  &  n 

HoUandus     (John    and   Ifaac)    their    hiftory, 

writings  and  inventions,  34  &  n 

Hamberg,  his  hiftory,  56  n.   57 

His  charaifler,  and  writings,  57,  58 

His  experiments,  29  n 

.  Borrowed  from  Bacon,  ib. 

Honey,  what,  and  how  procured,  140  &  n.  142. 

104  p 
Contains  iron,  140  n 


Its  kinds, 

Diftilled  before  fermentation, 

How  prepajedj 
Hops,  their  medicinal  virtue. 

Why  added  to  beer, 
Hori/s,  probably  the  fame  with  Vulcan, 
Hungary  wjater,  what,  and  how  made,  1 5 
Hydragogues, 
Hypochondriacal    diforders,     medicines 

therein,  29  p. 

Hyffopic  art,  what,  i 

Hyjlerical  diforders,  remedies  therein, 

49  p. 


140  n 

104  p 

ib. 

i99n 

ib. 
'3  1 

8,,  59 
148  p 
good 

49  P 

2  &  n 

29  p. 

81  p 


JALAP,  its   tinfture,  how  beft  extrafted, 
148  p 
Its  rofin,  whence  more  or  lefs  purgative,  ib. 
Jaundice,  medicines  for  it,  38p.  233  p 

Ice,  whence,  and  how  produced,    209  n.  469. 

437  " 

Lighter  than  water,  468 

A  menftruum,  465 

In  the  air,   forms  Jpeciila,  280 

The  natural  ftate  of  water,  465 

How  it  burfts  containing  vefTels,  468 

Formed  in  the  heavens,  404 

Artificially  produced,  227,  228 

A  kind  of  glafs,       '  465 

fet,  what  and  where  found,  1 1 8  &  n 

Jewels,  what,  i  1 4 

Three  kinds  thereof,  1 20  n 

See  Gem, 

Imouth,  what,  8  n 

Inceration  of  the  ancient  chemifts,  what,  40  p 

Incubation,  its  ufe,  214 

Indolence,  its  caufe,  218 

Infants,  their  peculiar  diforders,  how  cured, 

302  p 
Inflammable  matter,  found  no  where  pure,  3 1 4, 

322 
Influences  of  the  celeftial  bodies,  whence,  269 
hffons,  ^^'hat  and  how  made,  i  3  p 

What  parts  of  vegetables  they  contain,  ib. 
How  they  differ  from  decodtions,  13,  14  p 
The  fubjefts  beft  fitted  for  them,  14,  15  p 
Carry  the  virtues  of  limples  into  the  blood, 

»3  P 

See  Decofiion, 

Inhabitants    of   hotter    climates,    fofter    and 

weaker,  2 1 8 

Inks,  their  general  bafis,  278  p. 

Inflruments  of  chemiflry,  what,  205,^80 

Iron,  its  chemical  charafler,  68,  69  n 

Its  nature,  ib. 

Its  fpecific  gravity,  70 

Generated  by  art,  95  n 

Afforded  by  all  animal  and  vegetable  afhes, 

95  n.  282  {/ 

I  ii  i  2  Ireu,~ 
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Iron,  obtained  from  clay,  and  all  other  bodies, 

95  n 
Unites  not  with  mercury,  8 1  &  n.  83  n 

Its  brittlenefs,  whence,  93  n 

How  made  into  fteel,  96,  97  n 

How  cafe- hardened,  96  n 

Its  fixednefs,  93  &  n 

Very  fuiphureou?,  but  capable  of  being  de- 
prived of  its  lulphur,  93  &  n 
Hard  of  fufion,  ib. 
Made  dutliie  by  ignition,.  93  n.  96  n 
Increafed  in  weight  and  bulk  by  ignition, 
93  11.  214 
Its  folubility,  93,  94  II 
Iti  ruft,  what,  94  n 
Changes  colour  according  to  the  menftruum, 

94  n 
1  olatilizes  with  lead  and  antimony,  94  &  u 
The  only  magnetical  metal,  94 

How  it  gains  a  polarity,  9411 

Whether  the  caufe  of  the  ftone  in  the  blad- 
der, 95  n 
Where  found,                                     94,  95  n 
In  what  form,  ib. 
How  worktd  from  the  mine,       95  n.  96  n 
Its  ore  various,  ib. 
How  tempered,  when  too  brittle,          95-  n 
In  fome  countries  preferred  to  the  nobler 
metals,                                                   95  n 
Its  criterion,                                           94  &  n 
Its  medicinal  virtues,                  94  &  •>•  97  '^ 
Approaches  a  vegetable  nature,          282  p 
How  turned  to  vitriol,                            277  p 
(Given  crude  in  fome  cafes,                   278  p 
Its  tinfture,  or  potable  vitriol,  how  made, 
278,279? 
Virtues  and  ufes  thereof,                        279  p 
Its  vitriol,  how  reduced  to  calx,   279,  ^80  p 
How  run  into  oil,                                   280  p 
Aa/tv;//«c's  golden  tinfture  thereof,        281  p 
Virtues  and  ufes  thereof,                              ib. 
Its  folution  or  tinflurc  in  Rhenijh  wine,  how 
made,  ib. 
With  vinegar,                                     282  p 
Virtues  and  ufes  thereof,  ib. 
Sublimed  with  fal-ammoniac,.              283  p 
Its  flowers  how  obtained,  ib. 
Virtues  and  ufes  thereof,           283,  284,? 
A  magnet  with  regard  to  acids  and  fulphur, 
283  p.  284  p.  285P.  325  p.  326,  327P 
Deftroyed  by  fulphur,                    284,  285  p 
How  calcined,                                284,  285  p 
JJLtnd  cryJial,v/\\!Lt,                          J22n.    364  n- 
How  it  afrefts  the  rays  of  light,                 ib. 
IJJiies,  how  made  by  cauftic,                         38  p 
Jtch,  how  cured,                                       307  p 
Juices  cf  plants,  their  difference,                 5  p 
How  clarified,                                           17  p 
Fluid  and  infpiflated,  how  fitted  for  fermen- 
tation,                                      SIC,  in  p 
Jtuaifer,  virtues  of  its  oil,,                          8 1  p 


KJLI,  what,  529 

Kibes,  how  prevented,  and  cured,      99  p 
Killing,  how  underftood  in  chemiftry,        335, 

336? 
Kingdoms,  body  juilly  divided  into  three,  65  n. 

66 
Kunckel,  his  charafter,  and  v/ritings,  53  n 


LA  C  Sulphuris,  how  made,        269,  270  p 
Its  virtues  and  ufes,  ib. 

Lac  Firgirmle,  what,  and  how  ufed,  1 46  p 

IWetalline,  what,  and  how  made,  287  p 

Lacca,  for  painters,  how  mads,  179 

Land,  how  rendered  fertile,  1 2a.n 

Lapis  a-tites,  what,  124-, 

Ar7nenus,  what,  and  where  found,     I24n. 
133  &n 
Heematites,  what,  and  where  found,  133  &  n 
Its  ufes,  ib. 

Whether  it  yields  iron,.  ib. 

Its  kinds,  ib. 

Infernalis,  what,  369;  395  p 

How  made,  ^95'?' 

Its  effedls  and  ufes,  295,  296  p 

Lazuli,  what,  and  whei-e  found,    1 24  n.  1 33  n 
Diftinguifhed  from  Lafis  Armeims,        1 3  3  n 
Stellatus,   what,  123 

Lavender,  virtues  of  its  oil,  Sr ;  p 

Lavignon,  what,,  '49'" 

Manner  of  its  motion,  ib. 

Laxatives,  140  p.   165P 

Laxity,  of  bodies,  what,  21.8 

Lcad^  its  chemical  charafter,  68,  69n, 

Its  nature,  69  n 

Nearly  allied  to  filver,  ib. 

Its  fpecific  gravity,  70.  84 

Two  kinds  thereof  in  chemiftry,  71.11 

Tlie  chemical  names  for  it,  ii. 

Whence  called  Saturn,  85 

Its  ufe  in  cupellation,  71  n.   85  n 

Turns  to  glafs  therein,  85  n- 

Sufpends  all  bodies,  bat  gold,  and  mercury, 

84  n 
Approaches  to,  and  yields  mercury,  84n 
Mixes  only  with  mercurial  .metals,  ib. 

Its  foftnefs,  84&  a 

Eafinefs  of  fufion,  Z^.  287P 

Incapable  of  ignition,  84 

Its  diftinguilhing  properties,  84  h  n.  83-  &  n 
Its  penetrative  and  difiblving  nature,  ib. 
Refolvable  into  fcoria  and  mercury,  84,  85  n 
Readily  vitrified,  85  n 

Eafily  recovered  from  its  calx,  ib. 

Difllblves  fweet  in  weak  acids,  85  &  n.  289  p 
Its  ufe  in  obtaining,  and  feparating  gold  and 
fjver,  Syn 

Lead, 
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ttad,  volatilizes  every  thing  but  gold  and 
filver,  85  n 

Its  folvents,  ib. 

Abforbs  metals,  85 

Its  found,  84  &  n 

Unelaftic,  ib. 

Allied  to  and  converted  into- gold,  84  n 
In  what  forms  found,  85,  86  n 

How  gain'd  from  its  ore,  86  n 

How  calcined,  286  p 

Increafed  in  weight  By  calcination, 85n.  286p 
Diflblved  and  turned  to  cerufe  by  vinegar, 
85  n.  285  p 
In  oil,  523 

Poifonous  quality  thereof,  85  n.  286  p.  293  p 
Its  folution  in  diftilled  vinegar,  287  p 

How  turned  to  oil,  ib. 

Virtues  and  ufes  thereof,  ib. 

Its  vitriol,  how  procured  with  diftilled  vi- 
negar, 288  p 
Its  incerated  oils,  what,                         289  p 
Its  vitriol  with  aquafortis,  ib. 
•    Virtues  and' ufes  of  its.  vitriol  with  aquafor- 
tis,                                                      289  P 
Its  balfam  with  oil  of  turpentine,  291,292  p 
Its  converfion  into  glafs,                        292  p 
Leaaies  of  plants,  what,                                   140 
Their  nature  and  office,             _                ib. 
Their  juices,  ib. 
Lees,  what,                                                  '  •  3  P 
Lemery  (the  elder,)  his  hiftory,                   48  n 
His  courfe  of  chemiftry  charafterifed,    47  n 
Lengthening  Feffels,  what,                                  585 
Leivis  XIV.  an  inftancc  of  his  generofity,  191  n 
Life,  by  what  means  lengthen'd,               144  p 
Light,  whether  original,  or  producible,    206  n 
Its  univerfality,                                      207  n 
Whether  a  Mark  of  fire,                           21 1 
Its  matter  diffufed  among  terreftrial  bodies, 

3'3n 
A  fmgle  ray  divifible  into  feven  others  of 
ciiFerent  coloitrs,  i^c.  3^63  &  n 

Its  motion  reftilinear,  257,  258 

Produced  from  bodies  fenfibly  cold, 356, 357 
Fixed  and  detained  in  bodies,  loi 

Its  fhare  in  tiie  compoiicion  of  metaisj  ib. 
A  hard  and  folid  body,  361 

AfFefted  by  bodies  at  a  diftance,  364  n 

Independent  of  heat,  211 

How  obtained  by  friftion  tiom  glafs,_238  n 
Paffes  uninterrupted  through  alLbodies,  3.60 
The  fides  of'  its  rays  have  different  powers, 

363 
Its  phsnomena  in   paffing  through  if  and 

cryftal,  363,  364  n 

Differently  refrangible  and  reflexibre,  363&n 
Its  reflexion,  whence,  364  n 

Its  fits  of  eafy  reflexion  and  tranfmiffion,  ib. 
How  affefted  in  paffing  through  different 

rnediuips,  ib. 


Its  velocity,  j^j 

See  Sulphur  and  Fire. 

Lightning  imitated  by  chemiftry,  1 90 

Lime,  its  eifefts  in  the  body,  197, 198  p 

In  what  cafes  to  be  ufed  medicinally,  1 98  p 

Why  pernicious  in  hot,  but  ferviceable  in 

chronical   difeafes  in  cold   climates  and 

conftitutions,  1 98  p 

Contains  much  fire  and  water,  220  n 

See  Sluichflwer. 

Liquors,  the  effeft  of  mixing   hot  and  cold 

liquors  together,  290,  291 

Lifer  (Martin)  his  notion  of  theftone's  being 

producible  from  iron  taken  in  with  the 

food,  g;  n 

Litharge  of  gold  and  filver,  what,  286  p 

Its  kinds,  i^c.  ib. 

Lithanthrax,  what,  1 1 8  &  n 

Lixinium,  alcaline,  how  made  violently  ftrongi 

39  P 

Loadfone,  what  and-  where  found,       133  &  n 

Its  efFefts  mimick'd  by  iron,  94  n 

Affords  iron,  95  "■  '34'i 

Effects  of  its  effluvia,  121  n 

How  weaken'd,  i  34  n 

Lobfers,  their  fhells,  how  form'd,  151  n 

Long-necks,  chemical,  what,  and  their  ufe,  583, 

584 

Lullian  art,  what,  32  n 

Lidly  (Raymund)  his  hiftbry,,  3.2  ■&  n 

Introduced'  the  tranfcendental  art,  3  2  n 

His  writings  and  difcoveries,  33 

His  travels  and  fate,  33  n 

Luda  Cornua,  how  made,  299,  300  p 

How  reduced  to  filver  again,  ib. 

Lunar  Cauflic,  how  made, .  295  p 

Lutes,  what,  586 

Their  ufe,  ib: 

The  common,  how  made, .  j86,  587 

For  aqueous  and  fulphureous  liquors,      586 

For  acetous  liquors,  586,587 

For  foffil  acids,  and  volatile  alcalies,      587 

In  what  cafes  ufed,  586,  5-87 

Excellence  thereof,  ib. 

The  philofophical,  of  what  compofed,  587 

Its  manner  of  ufe,  l^c.  ib. 

Subftitutes  for  it  in  fome  cafes,.  587 

For  coating  of  retorts,.  i^; 

'AD  Dog,  the  bite  how  cured,       iJ3P 

Magic,  wh&t,.  29  n.  192,193 

Hovv  prafticable  hy  chemiftry,  194,195,196 

Magifery,  what,  1 7  J 

Magnetifm  of  iron,  94  n 

Malleability,  accounted  for  72  n 

Malt,  how  made,  199,  200  n 

Diflilled  before  fermentatioa,  '03  p 

How  treated  in  the  couch,        200 n,  nop, 

Aifl/'jj-- 
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Mah,  its  difference  from  corn  or  barley,  .nop 

To  check  its  two  violent  fermentation,     ib. 
Mak- Liquors  Sii-e  wines,  i'4P-   '^'  P 

How  made  to  afford  moll  fpirit,  1 1 4  p.   1 1  8  p 
Malt-fpirit,  whence  its  foulnefs,  118  p 

With  what  cautions  to  'be  diftilled,     118, 

iigp 

Malting,  ■w\iz.t,  103,  104  p 

Its  rationale,  109,  nop 

Its  perfeftion,  wherein  it  confifls,        nop 
Manganefe,  vi\i?H  l84n 

Its  ufe  in  glafs-making,  ib. 

Manna,  what  and  whence,  107  p 

Marls,  what,  127.    129  n 

Matrafs,  what,  584 

Matter,  what,  220  n 

How  originally  fafhioned,  473  n 

Whence  unchangeable,  ib. 

See  Body  and  Element. 
Mattbeiv'i  Pill,  \Nhat,  164P 

Maxy,  what,  99  n 

3Iead,  what  and  how  made,  121  p 

Mechanics,  what,  178  .i:  n 

Their  ufe  in  folving  chemical  phenomena, 
155  &n 

Divided  into  rational  and  praftical,     178  n 
Medicated  Liquors,   how  prepared,     101,  102  p 

Their  ufes,  loap 

How  to  be  adminiller'd,  ib. 

Medicinal  Chemijlry,  authors  in  it,  35,  ts'c. 

Medicine,  im-proved  by  chemiftry,  35  &n. 

37  n.  174,  ye. 
Medicines,  fortc.ble,  how  procured,  1 7,  1 8  p 
Melenteria,  what,  I  30 

Memoirs  of  the  R.  Academy,  the  chemical  pieces 

therein,  56,  57,  58,  59  ^  n 

Menftritum  peracutiim,  what,  75  "^ 

Its  power,  ib. 

Menjlruums,  what,  489 

Manner  of  their  aflion,  489.  492,493,494. 

497.  493 
Pour  conditions  requifite  to  their  afting  507, 

508,  509 

Seldom  aft  mechanically,  496,  497 

Acl  mechanically,  and  in  what  fenfe,    490. 

496,497.  506.   511 

Are  diflblved  in  the  aft  of  folution,       489. 

496 
■Origin  of  the  name,  489 

Aft  by  motion,  49S'  49° 

The  knowledge  thereof  important,  489 
Divided  into  foliJ  and  fluid,  490 — 494 

The  folid,  which,  490,  491 

Divided  according  to  their  manner  of  dif- 
folving,  497—499 

Metals  are  menflruums  to  one  another,  490 
Aft  not  in  a  dry  form,  490.  564 

Dry  ones,  how  brought  to  aft,  490 

The  liquid  or  fluid,  which,  49' >  492 

<Tiie  acid,  v/hicb,  546 — 555 


The  aqueous,  which,  512 520 

The  oleaginous,  which,  520 — 527 

The  alcaline,   fpirituous,  which,  528 

The  acid  fpirituous,  ib. 

The  inflammable,  526,  527 

The  fixed  alcaline,  529 — 547 

The  compound  faline,  559 — ^62 

The  fimple  faline,  528,  529 

Varioufly  compounded  and  diverfified,  559,' 
560,  561,  562,  563 
An  innocent  one  for  tlie  human   calculus 
difcoverable,  567,  568 

Some  have  an  internal  principle  of  motion, 

565 
Some  made  to  aft  by  external  force,  ib. 
Mud  be  appropriated  to  the  folvend,  403 
Muft  have  a  fecret  relation  to  the  bodies  they 

diflblve,  493.  567 

Why  all  cannot  diffolve  all  bodies,  567 
Diflblve   not   always   the   better  for   being 

ftronger,  566.  568 

Their  aftion  depends  principally  on  fire, 493, 

494'  515-  564 
May  have  their  aftion  obftrufted  by  heat, 

^„    .       „.  493-  5'S 

1  heir  aftions  never  determinable  a  priori, 
498.  568 
Their  aftion  reciprocal,  568 

Not  regulated  by   the   hardnefs  or  foftnefs 
of  the  folvend,  506.  567 

The  acid  diflblve  not  equally,  554. 

The  fpirituous  have  their  peculiar  fubjefts, 

527 

Some  to  be  ufed  preparatory  to  others,  565 

To  determine  the  fubjefts  for  the  aqueous, 

515—517 

For  the  fulphureous  and  oily,  526 

For  the  inflammable,  527 

For  the  alcaline,  54; 

For  the  acid,  553 

May  be  innocent,  yet  powerful,  56S 

A  new  fet,  how  procurable,  563,  564 

The  rtrongeft,  not  required  for  the  hardeft 

fubjefts,  567 

An  uncommon  one  from  rye  bread,         568 

A  mild  one  effefting  extraordinary  folutions, 

566 
The  change  between  them  and  the  folvents 
generally  reciprocal,  492,493 

Their  flrength  fometinies  impaired  by  rec- 
tification, 568 
Some  muft  be  e.xquifitely  purif  e.l  to  make 
them  aft,  ib. 
U  an  univerfal  one  be  obtainable  from  fea- 
falt,                                                         580 
How  to  be  fuited  to  the  extrafting  of  tinc- 
tures,                                                '48  P 
Mercurius  Vita,  how  made,               333,  3  3  4  p 
Mercury,  what,  and  whether  it  be  a  metal,    67 
What,  according  to  Becher,                     580 
Mercury., 
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Minury,   the  bafis  of  all  metals    29  n.  82. 

101  n.   i34n 

Penetrating  gold,  74  &  n 

Its  ufe  in  feparating  gold,  76  n 

The  true  folvent  of  metals,  3 '  5  P 

Its  gravity,  70.  80  &  n 

Its  weight  changed  by  fire,  231 

Its  purity  and  fimplicity,  80  &  n 

Its  three  different  Hates,  8 1  n 

Virgin,  what,  83  &  n 

Its  kinds,  82  &  n.  83  n 

How  purified,  83  n 

Of  the  philofophers,  what,.  80  n^ 

Procured  from  lead,  84  n 

How  it  diffolves  gold,  loin 

How  turned  into  gold  and  filver,.         102  n 

Fixed  by  the  fumes  of  lead,  ib. 

The  principle,  what,  158  n 

See  ^ickjtlver. 

Mercury  of  Metals,  204  &  n 

Metalliirgia,  what,  49  "■    '^8 

Writers  therein,  49  &  n 

Chiefly  praftifed  among  tlie Egyptians,  1 5  &  n 
Its  antiquity,  1 2,  i  3  n 

Its  inventor,  ih. 

Difficulty  of  the  art,  12  &  n 

Metals,  of  what  they  confift,  55  " 

Their  definition,  divifion,  fyV.  67  &:  n 

Their   apotheofis,    or  fin.ilitudes  with  the 

heavenly  Bodies,  67 

Their  fcale,  or  charafters,.  67,  68  n 

-  Their   diftinguilhing   property,    67  n.    6g. 

loi  n.   103 

Specific  gravity,.  70  &  n 

No  certain  criterion  of  metals,      70  n 

Their  origin  and  formation,  67  n 

Whether  coeval  v/ith  the  world,  ih. 

How  produced  in  the  earth,  ib. 

Whicii  of  them  are  fixed,  and  whence,  73  n 

The  imperfeft  abound  with  fulphur,         ib. 

How    purged   of   their   adhering   fulphur, 

268  p.   270  p 

How  cupelled,  71  n 

Their  affinity  in  fufion,  104 

The  perfeft,  what  80,81  n.   102  n 

Imperfeft,  what,  102  n 

The  general  doftrine  thereof,  101  n 

Compofed  of  fulphur  and  mercury,  ih. 

Their  analyfis,  loi  n.   103  &  n 

Their  principles,  ih.    ib. 

The  difficulty  of  making  them,  103 

The  properties  eafieft  changed  therein,     ib. 

How  malleable,  268  p 

The  impure,  of  what  compofed,  103 

No  new  metals  procurable  by  art,  104 

Soluble  in  water,  277,  278  p 

Our  knowledge  of  them  imperfeft,     1 04  n 

The  belt  menftruums  for  each  other,      490 

Their  aftion,  whence,  3  ■  2  p 

Their    nature  varied  with  the  falts  joined 

with  them,  ib. 


How  render'd  potable  univerfally,      278  p 
Their  particles  attraft  one  another  in  fu- 
fion, 21  8 
How  reducible  to  powder,  and  reconverted 
into  metal                        490,  279,  280  p 
How  run  into  oils,                    267  p.  283  p 
How  convertible  to  flowers  univerfally,283  p 
Quicken'd  and   made   acJtive   by  fublima- 
tion,  ih. 
Are  attraftive  of  acids,                          287  p 
Their  different  taftes  in  folution,  ib. 
How  convertible  to  balfam,                 ^9'  P 
How  reducible  to  glafs,                         292  p 
How  purified,   univerfally,   by  amalgama- 
tion and  lotion,                         315,  316  p 
What  they  depofite  by  lotion,               3'6  p 
How  render'd  volatile,  or  turned  to  a  but- 
ter,              _                                        333  p 
How  made  poifonous,                                 ih. 
Made  volatile  by  fal-ammoniac,             555 
Their  red  tinfture,  what             269,  270  p 
Meteors,  whence  and  what                   265.  405 
Fiery,  whence                                           265 
Mctheglin,  what  and  hov^f  made,              1 2 1  p 
Milk,  what,                                     62  p.   185  p 
Its  origin  in  the  body,     62  p.  64  p.   185  p 
Generated  in  men  as  well  as  women,  185  p 
Whence  apt  to  turn  acid,  64  p.   199,  200  p 
How  it  commences  animal,                    64  p 
Its  nature,  parts,  kinds,  l3c.               185  p 
Differs  in  goodnefs  with  the  animal  that  af- 
fords it,                                               i85  p 
Shewn  to  be  neither  acid  nor  alcali,     186, 
187  p 
A  kind  of  emulfion,                  186  p.   199  p 
Sign  of  its  putrefying,                           200  p 
From  what  animals,  and  on  what  occafions 
apt  to  putrefy,  ib. 
Strongly  coagulated  with  acids,  186,   187  p 
How  made  into  cheefe,                         188  p 
Its  natural  colour  white  univerfally^     1 86  p 
Difpofed  to  turn  red,                     188,  1S9  p 


Turn'd  red  by  boiling  with  alcalies. 
Whence  morbid,  j8( 

Of  nurfes,  b?c.  h('w  afvefled  by  a  fever. 
How  aiter'd  by  an  alcajine  difpofitipn 
•  the  body, 
Readily  convertible  into  blood. 


Virgin's  milk,  what,  1.46  p.   149  p 

Mi7i£raL,  defined,  66  &  n 

How  formed  in  the  earth,  67  n 

Their  growth  from  water,  447  n 

See  FojTil. 

Mi/ieral-H'aten,  whence,  462  &  n 

May  be  copioufly  diluted  with  rain,     462  n 

Miners,     how     affefled    in     the    quickfilver 

works,  83  n 

In  the  filver  mines,  with  a  prefervative  for 

the  fame,  88,  89  b 

How  they  live  in  the  fait  mines  of  ^7- 

lifca,.  105  n 

Mine-!, 


INDEX. 


Mines  of  gold,  how  work'd,  75,  76  n 

Go\A-mm&  oi  Crcmnita,  76  n 

Of  quickfilver,  how  work'd,  82,  83  n 

Of  lead,  how  work'd,  85  n 

Of  filver,  where  found,  88  &  n 

'  Exhalations  poifonous,  88  n 

Of  Potoj;,  89  n 

Of  copper,  how  work'd,  91  &  n 

Of  iron,  where  found  and  how  wrought,  94, 

95  &  n 

Of  tin,  how  wrought,  99  &  n 

Of  fait,  how  wrought,  105  n 

The  heat  found  therein,  whence,       251  ti 

Minium,  what,  85  n 

How  made,  286  p 

Wherein  it  differs  from  litharge,  ib. 

Its  virtues  and  ufes,  ib. 

Of  the  ancients,  what,  J  3 1 

Mint,  virtues  of  its  oil,  81  p 

Miitt-iicater,  cohobated,  its  virtues,  49  p 

Miracles,  performable  by  chemiftry,  194,  195 

Mirrors  made  of  wood,  364 

Of  ftraw,  ib. 

See  Burning-glafs. 

Moon-iight,  colkfted  without  heat,     21 1.  268 

Morienui,  his  charadter  and  writings,    27  &  n 

Le  Mort,  his    chemical    writings    charafteri^ 

fed,  48  n 

Mortifications,  how  flopped,  38  p 

Mother  of  nitre,  what,  108  n 

Of  wine,  what,  • '  3  P 

Motion,   what,    and  how  reguifiK  to  aflion, 

155,  155  n 

Its  efteifls,  what,  156  n 

Produced  by  gravity  and  attraftion,  ib. 

Whether  eflential  to  fire,  220 

See  Fin. 

Mountains,  their  ufe,  403 

Mulfum,  what,  104  p 

Its  virtues,  ib. 

Its  diftilled  water,  ib. 

Muniiic,  what,  .99  n 

How  cleard  from  its  ore,  too  n 

Muffels,  their  anomalous  nature,      1 48,  1 49  n 

Differ  greatly  from  other  animals,  ib. 

Generate  within  themfelves,  ib. 

Their  manner  of  walking,  ib. 

Their  arms,  ib. 

Growth  of  their  fhells,  149,  150  n 

Pand-Mujfel,  manner  of  its  creeping,       149  n 

Sea-Mujel,  manner  of  its  motion,  ib. 

Mujl,  what,  1 7  p 

Myrrh,  its  tinfture,  how  heft  made,        1 44  p 

Virtues  and  ufes  thereof,  ib. 

Soluble  with  the  white  of  an  egg,  566 


N 


N. 


jiPHTHJ,  -what  and  where  foUrtd, 
J17  &  n 


Fewel  of  fire,  336 

Refembles  alcohol,  336 

Its  inflammability,  117  &n.  336 

Differs  from  Olcu,>i  terree,  1 1 7  &  n 

Natural  Philofophy,  what,  17* 

Its  parts,  iB. 

Its  ofiice,  ik. 

Neutral  falts,    what,  rjj 

Their  dilTolving  powers,  SSS"""?^* 

Nitre,  its  properties,  1 07  &  n 

A  naturjil  fait,  and  how  procured,  107, 
108  n 
How  purified,  109  n 

Its  origin  and  hiftory,  107.  240  p 

Whether  the  ancient  were  the  fame  with 
ours,  240  g 

Whence  the  modern  is  all  obtaine-d,  1 08  n 
Whether  foifi!,  animal,  or  vegetable,,  ib. 
Producible  by  art,  ib. 

Its  virtues  and  ufes,  109  n 

To  prevent  its  fufion,  254  p 

Neither  alcaline,  nor  acid,  240  p 

How  render'd  inflammable,  240  p.  243  p 
Is  not  naturally  inflammable,  240  p 

Its  medicinal  virtue,  240,  241,  242  p 

Eafily  fufible,  240  p 

How  purified  by  cryftallization,  241  p 

How  converted  into  fixed  alcali  with  tar- 
tar, 242,  243  p 
Alcalized  nitre,  wliat,  244 
Jts  difTolving  power,  557,  558 
A  flux  for  metals,  557 
How  made  into  fixed  alcali  with  char- 
coal,  534.  243,  244  p 
Made  \x\XQ  fal  prunelltc,  245  p 
Imo  fal polychrefius,  245,  246  p 
Its  fpirit,  with  bole,  how  made,  f  r.  253, 

25+ P 

How  rcnder'd  totally  volatile,  or  converted 

into  acid  fpirit,  254  p 

Glaubers   fpirit  thereof,   how  made,   (^c. 

^47  P 
■Convertible,  both  into  acid  and  alcali,  ib. 
How  regenerated  fix'd,  from  its  fpirit,  249, 

^5°  P 
Semi-volatile,  with  fal-ammoniac,  251  p 

How  made  acid,  or  impregnated  with  its 

own  fpirit,  ib. 

Vegetative,  how  made,  252,  253  p 

Nitrum  Anti/nonialum,  how  made,  330,p 

Its  nature  and  ufes,  ib. 

Nitratum,  what  and  how  made,  252  p 

Its  ufes,  ^  ib. 


o 


Cuius  Mundi,  alterable  by  water. 
Odours,  owing  to  water, 
Their  influence  on  the  body. 
The  chemical  doflrine  thereof, 


122  n 

466 
II  p 

34'  P 
OJa 


INDEX. 


Offaalba,  its  nature,  virtues,  and  ufes,    232, 

233  P 
How  made,  232  p 

Oil,  of  what  compofed,  370 

Its  ufe  in  the  compofition  of  bodies,     20  p 
Its  expanfion  meai'ured,  23  n 

Its  ufe  in  the  feeds  of  vegetables,  143.  58  p 
In  wood.  144, 

Its  embalming,  and  preferving  virtue,  145. 
522,  523 
Its  flame    llronger,    as  it    is    heavier  and 
thicker,  324,  325 

The  reafon  of  its  foaking  through  calks,  442 
Vegetable,  what,  144,  14; 

Its  kinds,  57,  58  p 

Animaljits  nature  and  character,  228,  229  p 
But  one  in  nature,  229  p 

Its  origin  in  vegetables  and  animals,     62  p 
Procurable  in   large  quantities  from  vege- 
tables by  coclion,  14  p 
Of  almonds,  its  virtues  and  ufes,     60,  61  p 
Of  muftard-feed,  its  virtues,                   60  p 
Of  earth,  what,  i  ig 
The  only fewel,     305,306.  335,336-2op 
Its  tenacity  and  branchy  nature,              57  p 
Hov/  afFecled,  and  at  length  confumed   by 
fire,  306 
Whence  differently  inflammable,  ib. 
Of  fulphur  per  ca7npanam,  why  bell  made 
in  a  moift  air,                                    266 
Its  nature,  virtues,  and  ufes,  267,  268  p 
Refembles  oil  of  vitriol,                   267  p 
How  made,                               266,  267  p 
Of  tartar  per  ddiquium,  what,               1 42  p 
Of  turpentine,  turned  to  rofm,^    94  p.  96  p 
How  fitted  for  preferving  anatomical  pre- 
parations,                                 95,  96  p 
Its  effefts  when  taken  too  freely,       95  p 
.Ethereal,  whence  called,                   93  p 
Its  virtues  and  ufes,                    93  p.  95  p 
How  diftilled  to  advantage,         93,  94  p 
Of  vitriol,  how  made,                 318,  319  p 
Volatilizes  foflil  falts,                            247 
How  dukiiied,                           275,  276  p 
Oils,  whereof  they  confifl:,                524.  82  p 
Are  a  fluid  camphire,                              71  p 
Repel  water,                                              458 
Att  by  means  of  their  water  and  acid,    524 
Extinguilh  fire,                                 306.  316 
Hold  much  fire,                                521,  522 
Convertible  to  earth  and  vvater,370. 8 1, 82  p 
Not  obtainable  pure,                                 524 
Their  folutive  power,  whence,  ib. 
Vegetable,  what,                           20  p.  57  p 
How  made  inflammable  fpirits,       53,  54  p 
Acid  and  impure,                            524,    525 
Whether  the  pure  will  difTolve  metals,    525 
Whence  they  ruft  iron,  ib. 
'How  gained  by  exprefiion,                       520 
Diftilled,  how  gained  and  purged,         c2i 
Vol..  II. 


The  fol vents  of  fulphureous  maners,       526 
How  feparated  from  the  other  principles, 
and  preferved,  90,  91  p 

How  they  lofe  of  their  force,  91  p 

Grow  thick  by  age,  heat,  ISc.  57  p.  91  p 
How  reduced  into  elsofacchara,  100,  loi  p 
Whether  diflblvable  in  pure  alcohol,  155  p 
How  adulterated,  92  p.   i  56  p 

Their  adulteration,  how  difcovered,  ib.  ib. 
Eflential,  what,  and  why  fo  called,  66  p 
Contain  the  native  fpirit  of  the  vege- 
tables, 54  p.  56  p.  66  p 
Gained  from  the  leaves  of  plants,  6?  p 
Where  and  in  w"hat  forms  found,  58  p 
Vifible  in  the  fubjeft,  ib. 
How  procured  native  by  e.xprefTion,  59,  60  p 
Their  nature  and  ufes,  60,  61  p 
Are  apt  to  grow  rancid  and  caullic,  60  p 
V/ith  what  caution  to  be  prefcribed,  61  p 
How  obtained  by  emulfion,  61,  62  p 
Nature  and  ufe  thereof,  62,  6^  p 
How  changed  milky,  61,  62  p 
How  advantageoufly  procured  by  cofti- 
^  on,  63  p 
Their  nature,  64  p 
Subjefls  proper  to  be  diftilled  for  efTeutial 
oil,  65  p 
To  increafe  their  quantity  in  diftilla- 
tion,  66  p.  69  p 
Thofe  oi  Europe  float,  but  thofe  <ii  Af.a  and 
America  fink  in  water,  73  P 
Their  colours  different,  79  p 
How  purified,  81  p 
Lofe  by  reftification,  ib. 
Reducible  to  a  waxy  fubflance,  57  p 
Refolvabie  into  four  parts  by  water,  8 1  p 
Into  what  refolvabie  by  diflillation  with  ad- 
dition, 82  p 
Their  properties,  medicinal  ufes,  l^c.  67, 

68  p 
In  what  diftempers  proper,  67  p 

Ho*'  diflilled  from  flowers,  6g  p 

From  feeds  and  berries,  70,  7 1  p 

To  prevent  their  clogging  the  V/Orm  in  di- 
flillation, 71  p 
How  procured  native  from  the  Indian  fpi- 
ces,         _                                     72,  73  p 
Are  richeft  in  the  hotteft  countries,        73  p 
How  known  to  be  adulterated,  ib. 
How  diftilled  from  barks,                75,  76  p 
From  woods,                -               7jj  74  P 
How  diftilled  native,  per  dcfcenfum,       77  p 
Their  aromatic  virtue,   wiiat,   and  v/herein 
it  confifts,                                       77,  78  p 
Why  more  aromatic  than  the  exprefled,  78  p 
Animal,  convertible  into  earth,  228,  229  p 
Are     the    fame    with    thofe    of  vege- 
tables,                                        .  229  p 
Oi^T,  what,                                                 1.33 
Contained  in  ■S'/^'iu-vvaters,                 <     ib. 
K  k  k                        Oicr, 
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Oi^r,  found  magnetical,  94  n 

Rich  in  iron,  ■  1 29  n 

Oleum  Martis  per  deliquhim^  how  made,  280  p 

Its  virtues,  ib. 

OleumTerrcs,  what,  lig 

Onyx,  what,  1 24  n 

Opal,  what,  ib. 

Opratio7is  in  chemiftry,  what,  155.  3  p 

Their  fimplicity,  157 

Their  kinds,  1 57,  1 5,8 

Their  eftefts,  158.  167 

Require  the  affiftance  of  air,  434 

How  varied  by  the  air,  ib. 

Frequent  reafons  of  their  failure,  416,  417. 

435 

Their  objeft,  2  p 

Ofitan,  its  tinfture,  148  p 

Ore  of  Copper,  where  found  richeH,       93  &  n 

Hov  Aork'd,  92  n 

Of  gold,  75  &n 

How  work'd  for  the  metal,     76,  77  &  n 

Of  iron,  what,  and  how  treated,     94,  95, 

96  n 
Which  the  beft,  95;  n 

Of  lead,  ^  85  &  n 

Poifonous    to     brutes     and    other    ani- 
mal:-, 85  &  n 
Of  different  kinds,  86  n 
Lead-ores  clafled,  ib. 
Afford  filver,  but  not  in  proportion  to  the 
lead,  ib. 
Of  mercury,                                       82  &  n 
Of  tin,  proving  rich  in  filver,               99  n 
How  wrought,                                99  &  n 
Of  filver,                           88,  89  &  n.  90  n 
How  wrought,                          89,  90  &  n 
How  work'd  in  Peru  and  Chili,         88  n 
Ores,  vvh:it,                                                     133 
How  treated  by  torrefaftion,  coi!ition,  amal- 
gamation, lotion,  fufion,  diflillation,  and' 
folution,  for  their  metals,              76,  77  n 
How  clear'd  of  their  fulphur,  i^c.     268  p. 
270,  271  p.    323,  324,  325  p.    327  p 
Rationale    of    their    purification     by    the 
flux,   •                            324,  325  p.  327  p 
Orpiment,  what,  and  where  found,      115  &  n 
Contains  gold,  17 
Its  ufes,                                               11-5  n 

H: 

P  Aiming,  what,  178 

Depends  upon  chemiftry,  ib- 

In  glafs,  what,  and  how  perform'd,  180  &  n 
The  colours  for  it,  how  made^  180  n 

Paracclfus,  his  hiftory,  57  &  n 

His  education,  37- 

Travels,  ib. 

Made  profefTor  of  phyfic  and  phylofophy  at 
MaJU,  38  &  n 


Burns  the  books  oi  Galen  and  Amcema,  jg 
Takes  to  drinking,  391 

Relinquiflies  his  profefTorfhip,  '  ib. 

Manner  of  his  death,  39 

Was  an  eunuch,  37 

His  writings,  40  &  n 

His  real  merits,  what  j  and  whence  his  great 
name,  41,  42  n 

Knew  the  ufe  and  virtues  of  opium,  38.  41  n 
Had  not  the  univerfal  medicine,  nor  the 
philofopher's  Hone,  41  n 

How  he  fpeaks  of  the  alkaheft,         ib.  570 
Paraguay,     the    herb,    its    prefervative    vir- 
tue, 89  n 
Pathology,  how  improved  by  chemiftry,      1 75, 
Peat,  what,                                                 367  n 
Where  found,  ib^ 
Charr'd  in  Holland,                                     ib. 
Pelican,  what,                                                5S6 
Its  ufe,  i^c.  ib. 
Pendulums,  lengthen  in  the  torrid  zone,      218. 
Their    ofcillations    flower  .  in    the    torrid 
zone,                                                      ib. 
Shorten  in  the  frigid  zone,                     221 
Their    vibrations    quicker    in   the    frigid 
zone,                                            221, 222 
Vibrate    equally    in    hot    and    cold    wa- 
ter,                                                      442 
Perfumes,  to  recover  their  loft  odour,      142  p 
To  increafe  their  virtues,                          ib^ 
Perfpiration,  infenfible,  the  matter  thereof  in 
animals,                                                151 
Petroleum,  what  and  where  found,              1 17 
Differs  from  naphth:i,                       117.  336 
Fewel  of  fire,                                           336 
Phial,  what,                                                   584 
Philaletkes,  a  modern  author  in  iikhemy,  54  n 
Philofophers  by  fire,  who,                       12  n.   20 
Philofophers  Stone,  what,.                       26.   203- 
The  notion  explain'd,                               203. 
Antiquity  of  the  notion,                   15,  16  n 
Unknown  and  unheard  of  among  the  an- 
cients,                                      ib.   &  17  n 
By  whom  firft  mentioned,                     >7,  18, 
Whether   couched  in  the  fables  of  the  Ar- 
gonauts, &c.                                     ^         1 7"' 
The  notion  countenanced  by  Hallandui,  34  ni 
Whether  obtainable,  ib. 
Whether  known  to  Paracelfus,  38 
Its  charafter  and  effc-fts,                           203 
Criterion  of  its  reality,                              204. 
Philofophical  Tranfaflions,  the  chemical  pieces 
therein  charailerifed,                      56  &  n 
Phlegm,  what,                                             161  n, 
Whether  obtainable  pure, ,                        ib. 
Of  vitriol,  its  virtues,                                 ib. 
Whence  obtainable   fo  largely  from  fome 
bodies,                                                 162  n 
See  Water. 
Phofphcri,  what,  and  how  made,        353  &  n 
Phofphiri, 


INDEX. 


Phofjihon,  various  kinds  thereof,  353,  354  &  n. 

355.  481 

Their  nature,  353  &  n 

Whether  they  retain  and  imbibe  fire,    353  n 

Of  urine,  and  the  manner  of  preparing  them, 

Z03,  204  p 

Caufe  of  their  burning,  354 

Manner  of  keeping,  Z04  p 

Fulminate  in  the  dark,  353)354" 

Obtainable  from  alcaline  vegetables,      89  p 

Known  to  Roger  Bacon,  30  n 

To  Lully,  33  n 

Phyjica  Indinjiduorum,  what,  i  2  n 

Phyfalogy,  how  illuftrated  by  chemiftry,     174, 

•75 

Pilulis  -perpeture,  what,  r2z  n 

Pifafphaltum,  what  and  whence,  1 1 8  &  n 

Pitch,  what,  '45  " 

How  procured,  ib.  76,  77  p 

Pit-coal,   what,  1 1 8  &  n 

Fewel  of  lire,  337" 

Pith  in  plants,  what,  137,  138  n 

Its  ufe,  1 3  8  n 

Plague,  a  prefervative  againfl;  it,    133  p.  267  p 

An  excellent  remedy  for  it,  ib.  ib. 

How  affeded  by  alcalies  and  acids,       1 62  p 

Whence,  182  p 

Planets,  whence  denominated,  67 

Playits,  their  origin,  135  &n 

Their  feed,  what,  135  n 

Their  flowers,  what,  141  n 

Their  piftil,  what,  with  its  office,  ib. 

Their  generation  explained,  141,  142  n 

Their   apices,  with    their   ufes,  l3c.  what, 

141  n 

Their  farina,  with  its  office,  what,  ib. 

Their  ftamina,  what,  ib. 

Their  juices  claffed,  146 

Whether  any  part  thereof  be  without  iron, 

140  n 

Whence  perpendicular  in  their  growth,  143  n 

Their  chyle,  blood,  dffc  146 

Succulent,   how  prepared  for  fermentation, 

I  10  p 

See  Vegetal le;. 

Pliny,  his  account   of  extracting   gold   from 

orpinient,  17 

Of  making  glafs  malleable,  ib. 

Poetice,  what,  1 1  &  n 

i'olveriiie,  for  glafs,  how  made,  183  n 

Pot-pjhes,  RiiJJia,  what,  and  how  made,       532 

Pa-xvers  of  nature,   how  far  obferved  hitherto, 

155  n.  173  n 

Precipitate,  white,  how  made,  306  p 

Its  virtues  and  uies,  306,  307  p 

Red,  how  made,  307,  -308  p 

Its  properties,  308,  309  p 

Precipitation,  what,  and  how  procured,     338, 

339  P 
Its  chemical  4<3i^rine-,  ib. 


May  be  effetted  without  a  mixture  of  alca- 
lies and  acids,  •  339  p 
How  efi'eifted,  and  by  water,  467 
Princess  Metal,  what,                   _                 93  n^ 
Why  fo  called,                                        '33  11 
Principles  in  Chemifiry,  what,                         80  n 
By  whom  firft  advanced,                    35  &  a 
Whether  pre-exifting  in  bodies,  158 
Their  feveral  Offices  in  compofuion,    158  n 
Adive  and  paflive,                                  '59  ^ 
Intermediate,  which,  ib. 
Not  ftriftly  elementary,                 158,  159  n 
Difficult  to  afcertain,                        '         543 
See  Element. 
ProceJJes,  what,                                        in.  30 
How  deliver'd  to  beft  advantage,  4  &  n.  2  p 
Prognojiics  of.difeafes,  to   be  formed  from  che- 
miftry,                                           175,  176 
Proofs  from  ancient  manufcripts  fallacious,  7  n 
Pfendo-diamond,  its   difference    from    tlie  true 
diamond,                                    120  n.   i  23 
Pul'vis  fuhninans,  its  eifeft  accounted  for,  1 90  n 
PutrefaBion,  its  nature  and  ufes,               i82p 
Produces  the  moft  intenfe  heat,                298 
With  what  degree  of  fire  produced,         374 
Not  performed  without  water,                 467 
Greatly  favoured  by  the  air  of  feme  places, 
407,  40S  5;  n.  468 
Whence  caufed,                                      182  p 
Its  difference  from  fermentation,  105,  106  p 
182,  183  p 
Its  phenomena  in  vegetables,      181,  182  p 
How  it  converts  vegetable  into  animal  fub- 
ftances,                                                   182  p 
The  medium  of  converting  vegetable   into 
animal  fubllance,  £3°  I'ice  'verfa,       iSz  p 
Explains  animal  digefi;ion,             ,       182  p 
Putty,  what,                                                1 00  n 
Pyrotechnia,  an  appellation  of  chemillry,   i  z  n 

Vick-Liine,  fire  isnprifon'd  therein,  220  n 
^uickfil'ver,  its  chemical  charafter  ex- 
plain'd,  68,  69  n 

Its  nature,  metalline,  .  68,  69  n 

Nearly  allied  to  gold,  69  n.  82 

Its  fpecific  gravity,  70.  80  &  n 

May  perhaps  be  made  heavier  than  gold, 80  n 
Its  fluidity,  81  n 

Leaft  malleable  of  all  metals,  81  &  n 

Its  great  feparabillty,  81  n 

Smoothnefs  of  its  parts,  ib. 

Its  particles  ufed  as  a  camera  obfcura,  ib. 
Its  divifibility,  ■  ib. 

Volatility,  81  &ft 

Recoverable  from  its  fumes,  81  n 

How  to  fix  it  per  fe,  ib. 

Ill  efffifts  of  its  fumes,  ib. 
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^ici/thsfyWiih.  what  metals  difpofed  to  unite, 

8i  &  n.  8211 

Whether  it  will  amalgamate  with  iron,  8z  n 

.Beft  handled  with  iron  inftruments,  ib. 

.     Its  ufe  in  gilding,  82  n 

In  feparacing  fllver,  89  n 

Cleaves  only  to  metals,  81  &  n.  82  n 

Its  difpofidon  to  receive  heat  and  cold,  as 

its  gravity,  82  n 

Contains  fire,  238  n 

Not  congeal  able  by  cold,  San 

Diffolvable  in  acids,  except  vinegar,  82  &  n 
Convertible  in:o  different  medicines,,  83  n 
Its  manner  of  adling  in  the  body,  82  n 

Its  medicinal  virtues,  whence,  ie. 

To  know  if  it  be  adulterated,  ib. 

Its  fimplicity,  and  whence  elleemed  a  che- 
mical principle,  80  &  n 
Of  the  philofophers,  its  purity,  80  n 

A  compound  body,  it. 

Convertible  into  metal,  ii. 

Its  rarifaiflion  in  boiling  water,  235.  236 
The  coldeft  of  all  fluids,  238  n 

Contains  lire,  ii. 

'  Convertible  into  gold,  loi  n 

Void  of  acrimony,  82  n 

Where  found,  and  in  what  forms,    82  Si  n. 

83  n 
How  feparated  from  the  ore,  83  &  n 

How  clear'd  of  arfenical  matter,  83  n 

How  clear'd  of  earth,  ii. 

How  it  goes  to  the  compofition  of  metals, 

loi  n 
What  hinders  its  being  gold,  ii. 

How  diflblved  and   cryftallized  with  ^^i/a 

fortis,  305,  306  p 

How  made  foluble  in  water,  305  p 

How  it  raifes  a  falivation,  307  p 

Virtues   and  ufes  of  its  folution    in  aqua 

/"'-■'",  _  _  305  p 

Its  folution  giving  a  purple  ftain,  ib. 

Properties  and  ufes  of  its  vitriol,  305,  306  p 
How  precipitated  out  of  «yi/i3_/i/-//.(,  306  p 
Its  red  precipitate,  or  calx, .  how  procured, 
307,  308  p 
How  recoverable  from  its  folution,  308  p 
Made  more  aftive  by.  acids,  309  p 

How  diflblved  with  oil  of  vitriol,  3 10,  3 1 1  p 
Its  folution  in  oil  of  vitriol  poifonous,  3 1 1  p 
Its  fiery  oil  how  made,  3'^  p 

Whence  called  Igtiii  geheima-,  ib. 

Its  poifonous  nature,  ib. 

Its  fixation,  how  approximated,,  3'3P 

How  m-ade  into  rethiops,  ib. 

How  recover'd  from  a;thiops,  ib. 

Its  virtues,  when  greateft,  ib. 

How  recover'd  from  cinnabar,  3'4  P 

How  amalgamated  with  lead,  tff.  315,  316 
See  Menurj. 
Quint ejfetice,  what,  '  5  5  P 


^.{■Htejfences,  liquid,  how  prepared,  ib. 

Their  virtues  and  ufes,  155,  156  p 

Dry,  how  prepared,  'S^p 

Their  virtues  and  ufes,  '57  P 

R. 

RAIN,  how  formed,  402,403, 

Water,  how  obtainable  in  its  purity, 
460 

Its  lixivious  nature,  4^8 

RarifaSion,  the  fign  of  fire,  213 

Peculiar  to  fire,  338 

Realgar,  v^\\zx,  ijc- 

Reafoning  julHy,  the  importance  thereof,  4  n 
Recei'ver,  chemical,  what,  cSc 

Recompofition,  v.'hether  to  be  eiFefted  in  che-- 
mifti-y,  167. 

Regu/us  of  Antimony,  how  made,  3-23  p 

Marti  alls  Stellatin,  how  made,  3^5  P 

Properties  and  ufes  of  its  fcoria,  ib. 

Its  virtue  not  inexhauftible,  323  p 

Relative  'iveight  of  bodies  uncertain,  2 1 9 

Rejina  terns,  what,  1 1 4I 

Retort,   what,  '  .      583, 

Rha/es,  the  firft  who  e.xtraded  virtues  fi-om 
drugs,  26 

Rickets,  how  remedied,  321  p 

Riiiley  (George)  his  charafler;  writings  and 
opinions,  31  &  n 

^?'<i'/«,  whence,  403.463 

Robs,  what  and  how  made,  17  p 

Their  nature  and  ufes,  83,  84  p 

Rochetta,  what,  i83„n.  530 

Rvck-cryjial,\v\i<it,  122  n.  457 

,Rof>f-?;/V;-f,.,  what,  109  n 

Roots  of  Plants,  what,  134  &  n 

Their  ufe,  ib. 

How  fitted  for  fermentation,  nop 

Rofemary,  its  native  fpirit,  or  fragrant   water, 

how  procurable,  9  p 

Its  nature  and  ufe,  9,  i  o  p 

Rofes,  by  their  odour,  caufing  great,  diforders, 

*'P 

Their  oil,  how  gained  to  advantage,  69,70  p 

Virtues  thereof,  81  p. 

iJo/f?,',  what,  144,  145.  74  p.  78  p.   1 50  p 

Whence,  78  p 

How  n)ade,  96  p, 

Its  virtues  and  ufes,  95  P-   'Sip 

Wherein  different  from  colophony,      95.  p. 

How  gained  fronj  refinous  tindures,     1.50  p. 

Prepared  three  ways,  ib. 

Generally  purgative,  '5'  P 

How  beft  exhibited,  ib. 

Its  force,  how  abated  in  the  body,  ib. 

Of  the  earth,  what,  '  '  4 

Ruby,  what,  '23  n 

Rue,  virtues  of  its  Oil,  81  p 

Of  its  water,  _  49  p 

Rufefci^a 


INDEX. 


Rupefcijfa  (Joh.  tie)  his  charafter  and  wri- 
tings, 34  &  n 
Ruft  of  a  tiietal,  what,  286 
How  prevented  in  metalline  utenfils,    94  n 


S. 


SAccharum  Batumi,  how  made,  288  p 

Its  virtues  and  ufes,  288,  289  p 

No  fafe  internal,  289  p 

A  flow  poifon,  lb. 

Saffron,  difFufive  virtues  of  its  extraiS,     153  p 
Sal-Amrnoniac,  ancient,  its  origin,        I  10  &  n. 

206  p 
Whence  its  name,  no  &  n 

Whether  native  or  faflitious,  205  p 

Its  charafter,  206,  207  p 

The  ancient,  whether  the  fame  with  ours, 
1 10  n 
Modern,  whether  native  or  factitious,   1 1 1  n 
Whereof  it  confiils,  210,  211  p.   mn 

Whence  it  comes,  1 1 1  n.   205  p 

How  made,  inn.  205,  206  p 

Whether  made  with,   or  without  fublima- 
tion,  inn.  205,  206  p 

Its  diflblving  power,  555,  556 

Its  power  of  volatilizing  metals,  and  mine- 
rals, 208  p.  284  p 
Its  kinds,  2.06  p 
How  purified,                    ni  n.  207,  208  p 
Its  virtues,  and  ufes,                  1 1 1  n.   206  p 
Gives  coldnefs  to  water,            1 10  n.   206  p 
.   Is  neither  acid  nor  alkali,    ^  206  p 
How  purified  by  fublimation,      207,  208  p 
Itsnature  betivixtvolatileand  fixed, 206, 207P 
How  diftinguifhed  from  animal  falts,   208  p 
Unchageable  by  fublimation,        555.  208  p 
Whence  called  aquila  alba,  i^c.  555.  207  p. 
284  p 
Diftilled'with  qaick-lime,             208,  209  p 
Virtues  and  ufes  of  its  volatile  fpirit,  209  p 
With  fixed  alkali,                          209,  210  p 
Aftbrds  an  ejjceedingly  ftrong  volatile  and 
alkaline  fait,  ib. 
Reduced  to  a  fea-falt,                            211  p 
Its  regeneration,                            261,  262  p 
Its  extemporaneous   produdion  with   fpiiit 
of  fait,                                         261,  262  p 
Whereof  it  confifts,                                 262  p 
Sal  circulatum  Faracelji,  \Vhat3                     ,   528 
Sal-ge»!,  what,                                           105  &;  n 
The  fineft,  where  found,                        1 05  n 
Mountains  of  it,                                             ib. 
Unknown  to  the  ancients,  ib 
How  dug  in  the  mines  in  Foland,  ib 
Ground  to  flower  by  the  mill,  ib 
Of  two  kinds,                                                 ib 
Scarce  difi-ers  from  fea-falt,          106.  107  n 
See  Sea-falt. 
Siii  /iiirahile,  Glauber^,  of  nitre,  how  made, 
252,  253  p. 


Glauber's,  of  fea-falt,  how  made,       z6o  p 
Its  virtues,  properties,  and  ufes,  260,  261  p 
Sai-polychre/liii,yj)Mi.t,cinA  how  made,245,246p 
Its  nature,  virtues  and  ufes,  246  p 

Its  name,  whence,  ;        ib. 

Sal  prunellie,  how  made,  245  p 

Whence  the  name,  ib. 

Its  virtues,  ih. 

Sal  njolatile  oleofum,  the fimple  how  made,233 p 
Its  original  author,  36  n 

How  varied,  234  p 

The  compound,  how  prepared,  ih. 

The  fpecific,  how  prepared,  235  p 

How  to  be  varied,  ib. 

Exten.poraneous,  how  produced,  ih. 

Its  virtues  and  ufes,  236  p 

In  vvhat  cafes  properly  ufed,  ih. 

Salt,  fea-falt,  what,  105,  lo6n 

Where  found,  105 

Where,  and  how  made,  106  n 

Is  of  two  kinds,  ib. 

Its  ufe  to  the  ocean,  ib. 

Its  rife,  whence,  107  n 

The  fame  with  fal-gem,  106.  107  n 

Its  depuration,  and  cr)  ftallization,      256  p 
Not  alterable  in  the  body,     107  n.  195  p. 
204  p 
Its  diflblving  power,  5^6,  557 

Its  natural  ufes,  107  n.  205  p.  257  p 

Medicinal  virtues,  202  p 

Whether  a  folvent  for  the  ftonej.  205  p 

How  regenerated  from  fal-ammoniac,  261  p 
The  only  folvent  of  gold,  except  mercury, 
73  &n.  107  n.  257  p 
Glauber''^  fpirit  thereof,  how  made,  257, 
258  p 
Its  virtues,  and  ufes,  258  p 

Convertible  to  acid,  ib. 

To  fal-mirabite,  260  p 

Its  fpirit  with  bole,  259,  260  p 

Animal,  its  nature  and  charafler,  152 

The  principle,  what,  ic,8n.  ia'V. 

A  vague  one  ih  the  earth,  ' '  3  n 

Bay-Salt,  whence  its  name,  106  n 

How,  and  when  made,  ib. 

Rod-Salt,  what,  105  &  n 

White-Salt,   what,  106  n 

Where,  and  hov./  made,  106,  107  n 

How  made  from  bay  fait,  107  n 

How  extrafted    from    the    falt^fprings    of 
England,  105,  106  n 

How  purified,  256  p 

How  decrepitated,  259  p 

Its  fixed  and  unchangeable  nature,      1 95  p. 
204P 

Salt  Marjh,   what j  lo6n 

How  made,  ib. 

Salt-Mines,  fupplied  with  frelh  water,     105  n 
Salt-Petre,  fee  Nitre.  _ 

Salt-Springs,  how  treated  for  fait,    105,  106. a. 

Salt. 


INDEX. 


Salt  of  tartar,  how  made,  and  procured  to 

advantage,  '  +2  p 

How  made  volatile,  '67  p 

Made   to  give   a   red   tindlure  with   pure 

alcohol,  1 70  p 

Made  into  a  waxy  fubftance,  i68p 

How  procured,  '4i  P-  17°  P 

Har'vey's  tindure  thereof,  1 69  p 

Its  virtues  and  ufes,  i6g,  170  p 

Helmonfh  tinflure  thereof,  how  made,    170, 

171  p 

Its  nature,  171,  172  p 

Requifites  to  the  extrading  its  tindure,  1 70, 

.       .       .  .  '7'P 

Whether  it  will  yield  any  tinflure  to  alco- 
hol, 170,  171  p 
Ufes,  and  virtues  of  it,  '71? 
Sa//J,  defined,  i04-&n.  529 
Divifion  thereof,  105.  163  n.  529 
Foffil,  of  two  kinds,  105  n 
Perfed,  which,  107  n 
Native,  which,  105  izn.  107,  108,  logn 
Fadlitious,  which,      105  &n.  106  n.  108  n. 

109  n 
Only  ad,  when  difiblved,  221  n 

Their  folvent,  448, 449 

Their  compofition,  163  n.    164  n 

Their  figures,  cryftals,  fcrV.  106 

How  converted  into  one  another,  261,262  p 
Their  folution  in  water,  how  accounted  for, 

444 
Vegetable,  infinite  fpecies  thereof,  41  p 
The  acid,  clafled,  163  n 

The  intermediate,  what,  ib. 

Their  manner  of  adion,  whence,  ib. 

The  urinous  of  three  kinds,  i6'^,  i64n 

Producible,   and  covertible  into  each  other, 
164  n 
Are  menftruums,  C29 

Compound,  what,  and  which,  559,c5'i-. 
Their  knowledge  of  the  utmoll  importance, 

Effential,  or  native,  how  procurable,  23,24  p 
Their  fpecies,  24  p 

Not  iimple  bodies,  25  p.  26  p 

Into  what  refolvable,  25  p 

Have  the  virtues  of  their  plants,  but  in  a 

greater  degree,  24  p 

How  obtainable  from  plants,  31,  32  p 

Salii  iiilrous,  of  plants,  which,  ■    24  p 

Impediments  to  their  (hooting,  ib. 

Shoot  in  fermented  juices,  25  p 

Medicated,  how  prepared,  z6,  27,  28  p 

Virtues  thereof,  28,  29  p 

May  be  ufed  as  fea-falt,  28  p 

How,  and  with  what  caution  to  be  admi- 

niftred,  30  p 

Saponaceous,  how  obtained,  27,  28  p 

How    feparated,    purified,  whitened,    ijfc. 

168  p.  241,  242  p 


How  regenerated,  i66,  167  p 

Alkaline  and  fiery  with  lime,  how  made,  39 p 

Fixed,  what,  and  whence,  478.  40  p 

Owe    their  chiefcll  part   to  elementary 

earth,  478 

Not  fimple,  but  compounded,  ib. 

Not  naturally  contained  iti  vegetables, 

2op.  41  p 

Very  different  from  the  native,  41  p 

How  procured  from  vegetables,    33,  34  p 

How  in  greateft  quantity,  27  p.  32p.  40 p 

How  made  for  glafs,  183  n 

Their  matter  originally  volatile,        40  p 

Are  the  produdion  of  fire,  ib. 

Do  not  naturally  pre-exill  in  the  fubjed, 

40,  41  p 

Their  difference,  whence,  41,  42  p 

CoiTofive,  whence,  42  p 

Violently  corrofive,  how  made  mild,  41  p 

Detain  fire,  ,42  p 

Their  compofition,  ib. 

Are  capable  of  cryftallization,      42,  43  p 

Animal,  what,  and  whence  different  from 

the  vegetable,  89,  90  p 

Neither  acid,  nor  naturally  alkaline,  189, 

190P 
Their  effeds  in  the  body,  190,  191  p 

Their  nature  changeable,  except  that  of 


fea-falt. 


195  P 


Whether  they  all  proceed  from  acid  and 

earth,  42  p 

Not  naturally  volatile  in  the  body,  224  p 

Effential,  of  the  human  body,  what  and  how 

procured,  194,  195  p 

Their  volatility,  224,  225 

Univcrfally  the  fame,  226  p 

When  turned  alkaline,  prove  mortal,  217 

Salts  viii.eral,  how  impregnated  with  their  own 

acids,  249,  250  p.  261  p 

Recoverable  from  their  acid  fpirits,    249, 

250  p 

How  united  with  the  vegetable  falts,  278, 

279  p 

Neutral,  what  and  whence,  555.  25  i  p 

Obtainable  upon  a  mixture  of  acids  and 

alkalies,  251  p 

Vnalkaline,  from  a  fixed  alkali,       42,  43  p 

Vdatile,\\\zX,  21 6  p 

How  purified,  229,  230  p 

All  of  the  fame  nature,  230  p 

But  one  in  all  nature,  ib. 

Their  difference,  whence,  ib. 

Their  effeds  in  the  body,  231  p 

Ax&  very  exhalable,  ib. 

Of  le(s  force  than  the  fixed,  ib. 

Their  cauflic  ijirtue,  ib. 

Their  afiinity  with  the  fixed,  546 

Saltern,  what,  10^  n 

Samech  of  Paraceljus,   v/hat,   and  how  made, 

1 29  p.  164,  165  p 

Sand, 


INDEX. 


Sand,  what,  488 

How  prepared  for  glafs,  1 84  n 

For  green  and  cryftal  glafs,   whence  ob- 
tained, ib. 
Showers  thereof,                                      474 
Sandi'ver,  what,                                          1 84  n 
Sands,  what,  .                                             127  n 
Of  two  kinds,                                127,  128  n 
The   proper,   very  durable  and    not  cal- 
cinable,                                             127  n 
Their  figure,  conftant,  ib. 
Oi England,  clafied,                       127,  128  n 
Their  office  in  nature,                            128  n 
Sapa,  what,                                                   17  p 
How,  and  from  what  prepared,.  ih, 
Saphir,  what,                                            123  &  n 
Its  kinds,                                                 123  n. 
Whence  brought,  ib. 
Saps,  their  nature  and  compoiition,    137,  139 
How  procurable  to  advantage,              1 39  n 
Sajfafras,  its  oil  how  obtained,            73,  74  p 
Its  oil  heavier  than  water,           74  p.  79  p 
Sa'vin,  its  virtues,                                           49  P 
Its  effential  oil,  how  prepared,               65  p 
Virtues  of  its  oil,                                   81  p 
Scammony,    its    tinfture,    how     bell    extraft- 
ed,                   _             _                        1 47  p 
Sair--uv,  a  medicine  for  it,                       143  p 
Sea,  its  faltnefs,  whence,                          446  n 
Sea-gelly,  defcribed,                                   '49  ^ 
Sea-nettle,  defcribed,  ib. 
Its  progreffive  motion,                                ib. 
Sea-plants,  how  produced,                          '  35  " 

See  Vegetables.. 
Sealed  earths,  their  number,  1 29  n 

Seafons,yi!i?A,  and  how  brought  about,       223 
Their  difference,  whence,  ^  ih. 

Seed,  the  notion  thereof  explained,  126,  127  n 
Whether  ftones  arife  therefrom,  ib. 

Its  ftrufture  in  vegetables}  142 

Ufe  of  its  effential  oil,  7 :  p 

Seeds  mealy,  what,  107  p 

How  malted,    or  prepared  for    fermenta- 
tion, 109,  nop 
Semi-metals,  defined,,  128,  129 
Claffed,  1 29 
Thofe  confifting  of  metal  and  fulphur,    1 3  r 
Metal  and  fait,  1 29 
Metal  and  earth,  133 
Are  menftruums,                                       490 
Are  of  three  kinds,                         1.29 — 133 
Serum  of  the  blood,  what;                            2 1 7  p 
Is  neither  acid  nor  alkali,  2 17,  2 1 8  p.  2 1 9  p 
Its  nature,  how  known,  ib. 
How  affeded  by  acids,  and  alkalies,       ib. 
Putrefied  by  digeftion,                           219  p 
Concreted  with  heat,                           zzo  p 
Its  affinity  to  the   white  of  eggs,    219  p. 

220  p.    221  p.    223  p 

Coagulable  with  alcohol,  221  p 


How  prefervable  uncorrupted,  220  p,  221  p 

How  affefted  by  fixed  alkali,  238  p 

Volatile  alkalies,  and  fal-ammoniac,     ib.  ■ 

Spirit  of  vitriol,  fea-falt,  and  nitre,  237  p 

Sal  njolatile  oleofiim,  ^  3  8  p 

Shell-fijh,  their  progreffive  motion,  1 49  n 

Nourifh  their  fhells,  149,  150  n 

Shells  of  Snails,  their  formation  and  increafe,  ib. 

Their  ftruflure,  ih. 

How  generated,  il. 

Of  muffels,  how  formed,  150  n 

Of  lobfters,  i3c.  whence,  151  n 

Sideroxylis,  its  ufe  to  the  Indians,  241 

Signs  in  jnedicine,  a  doflrine  improved  by  che- 

miftry,  175^  176 

Silwer,  its  chemical  charafter  explained,  68, 

69  n 
Convertible  into  gold,  and  how,  101  n 
Its  fpecific  gravity,  70.  87  n 

Gained  from  lead,  85  n 

From  tin,  98  &  n.  99  n 

Its  fixedncfs,  74  n.  87  &  n 

Rendered  volatile,  87  n 

By  antimony,  88  &  n 

Expofed  to  a  burning-glafs,  90  n 

Vitrified,  ib. 

Long  kept  in  fufion,  87 

Striftly  unites  with  tin,  ib. 

Its  duftility,  and  malleability,  87  &  n 

Its  fufibiKty,  ib. 

How  diffolved,  87  &  n.  293  p 

Its  menflruums,  87  &  n 

Soluble  in  a  particular  aqua  regia^.        88  n 
Ufes  of  its  folution,  294  p 

How  feparated  from  gold,.  87,  88 

Apt  to  be  loft  in  feparation,  88  n 

Refills  lead  in  fufion,  71  n.  88  n 

Has  mofl  of  the  properties  of  gold,     loi  n- 
Wherein  it  remarkably  differs  from  gold, 
88  n.   loi  n 
Its  found,  90  n 

In  what  forms  found,  88  &  n.  90  n 

In  gold  ore,  88  n 

Contained  in  gold,  ib. 

In  lead  ore,  ib. 

In  copper  ore,  ib.- 

Its  mines  dangerous  to  work,  83,  89  ai 

Its  fulphur  antimonial,  88  n. 

DifHcult  to  procure,  on  account  of  the  ad- 
hering fulphur,  ib.. 
To  find  flow  much  is  contained  in  any  mat- 
ter, 89  n 
How  obtained  in  Chili  and  Peru,-  ib. 
Pure,  how  fitted  for  ufe,  188" 
Its  vitriol,  or  cryftal,  how  obtained  pure,. 

294  ?■ 

Nature  and  ufe  thereof,  ib. 

To  difcover  gold  therein,  293  p 

Its  purging  vitriol,  how  made,  296  p 

How  made  Z,jf;a  carnua,  299,  300  p. 

Sillier-^. 
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Siher,  acquires  a  new  nature,    in  Luna   cor- 
nua,  300  p 

Reduced  to  metal  again,  from  its  inflam- 
mable vitriol,  297  p 
■Simplicity,  its  notion  explained,  70,  71  n.    362 
Skin,    certain  diforders  thereof,    how    reme- 
died,                                                98,  99  p 
Slare,  his  charafter,  and  chemical  writings, 56  n 
Smalt,  what,  and  how  made,  116  n 
Smoke,  what,                    308,  309.  327  n.   330 
Of  Fewels,  different,                      367,  368 
Some  poifonous,  307 
Why  offenfive  to  the  eyes,           86  p.   87  p 
Snails,  defcribed,                                        150  n 
Whence  furnilhed  with  fhells,  ib. 
Perfpire,                                                        ih- 
How  their  fhells  grow,  il'. 
Snoiv,  whence,                                                  404 
Snoiv-xvater,  good   in  inflammations    of  the 
eyes,^                                                      460 
TheJighteft  of  all  rain-waters,                  Up. 
Soap,  its  analyfis,          160,  l6l  p.    162,  163  p 
Of  what  made,                                          530 
Of  fulphur,  how  made,                       273  p 
Its  nature,  and  ufes,  ib. 
The  different  kinds,  how  made,  160,  161  p. 
162,  163  p 
How  prepared  with  oils  and  fixed  alkali,  ib. 
When  made  moil  perfect,  ib. 
Soap,  its  medicinal  virtues,  and  ufes,       162  p 
How  beft  exhibited,                                    ib. 
An  almoft  univerfal  medicine,  ib. 
Of  philofophers,  what  and  how  made,  273  p 
Of  Stnrkj,  what,                                  164  p 
Why  called  Mattbnv's  correftor,  ib. 
Its  virtues  and  ufes,  ib. 
How  united  with  alcohol,                       ib. 
The  fineft,  which,                           232  p 
Soap-boilers  lee,  of  what  made,                     530 
Soda,  what,  ib. 
Soils,  their  difference  as  to  heat  and  cold,    263 
Solidity,  not  requifite  in  fewel,                     328 

See  Fire  and  Light. 

Solids,  may  have  an  inteftine  motion,  21  5 

Not  very  different  from  Raids,  ib. 

Solution,  chemical,  how   and  in  what  manner 

performed,  337,  338  p 

Scot,  what,  310 

Its  analyfis,  310.  47 j.  177  p.   178  p 

Whence  combuflible,  3 1  o 

Sory,  what,  1 36 

Sound  of  copper,  increafed  by  tin,  98  n 

Spagyric  art,  what,  and  whence  fo  called,     1 1 

Spar,  what,  99  n 

Spazv-iuater,  how  imitated,  277,  278  p 

Spelter,  what,  '33  " 

Spheroidical  figure   of  the  earth,     owing  to 

what,  222 

Spirit,  what,  i6z  p 

Its  different  fpecies,  ib. 


Native  of  vegetables,    what    and    where 
feated,  lo,  11  ^ 

.   Its  great  efEcacy,  1 1  p 

Of  nitre,  how  made  proof,  293  p 

Of  vitriol,  preferves  water,  459 

Of  wine,  if  a  fulphur,  329,  4 

Whether,  and  how  convertible  into  wa- 
ter, 3 1 9 
Its  compound  nature,  329 
Obtainable  the  fame  from  all  vegetables,/^. 
Mifcible  with  water,                                45 z 
Only  burns  on  its  furface,     •       316,317 
Spirits,  acid,  how  producible,                  162  ti 
Alkaline,  what,  and  how  obtained,     227  p. 
162  n 
How  purified,                                   228  p 
How  feparated  into  their  principles,  228, 
229  p 
Vinous,  how  produced,                         1620 
Gained  from  animals,  what,                228  p 
In  animals,  what,  151 
Spirits,    fimple,    medicated,    aromatic,    what 

and  how  prepared,  157 159  p 

Their  virtues  and  ufes,  ib. 

Compound,  medicated,  aromatic,  how  pre- 
pared, 159,  160  p 
Producible,  227,  228  p 
How  procured,         118,  119  p.   121,  122  p 
Their  nature,  virtues,  and  ufes,  iig  p 
How  rcdjfied,  or  made  proof,     122,  123  p 
Redified,  whether  acid  or  alkaline,     i  23  p 
How  made  undiftiuguiihable  from  alcohol 
of  wine,                                              ■'23  p 
How  made  into  alcohol,  1  24  p 
When  proper  menftruums,            147,  148  p 
Spiritus  nitri  dulcis,  how  made,        248,  249  p 
Its  nature,  virtues,  and  ufes,                249  p 
See  Nitre. 
Spiritus  reBor,  what,                               143.  526 
Contained  in  oils,  526 
Spiritus  fulphuris  per  campanam,  what,  337 
The  heavieft  of  faline  fluids,  ib. 
Springs,  whence,                                 403.  462 
Spring-falt,  what,                                     105  &  n 
How  made,  ib. 
Spring-'water,  whence,                                 462 
Stahl,     his    charafter,    and    chemical    wri- 
tings,                                               59,  60  n 
Stariey's  fills,  what,                                     '64  p 
Stars,  what,  according  to  Neiuton,          257  n 
Steel,  what,  and  how  made,                96,  97  n 
Stones,  defined,                                                  i  20 
Wherein  they  differ  from  metals,  and  other 
minerals.                                          120  &  n 
ClafTed,                                            120,  121 
Precious,  which,                   izon.    122,  isfc. 
Tran/parent,  what,                               122  &n 
Semi-tranfparent,  what,                               1  24 
Opake,  what,                                     124,  125 
Their  origin,  and  formation,               1 25  n 
Stones, 
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Stones,  were  once  Paiid,  125,  I25n 

Opake,  how  formed  by  nature,       1 25  n 
Counterfeited,  120,  121  n 

Vulgar,  their  nature,  i  24 

How  convertible  into  glafs,  i  25 

Clafl'ed,  i2on 

Their  origin  and  formation,  125  n 

Stones  'vulgar,    whether    they   grow    in    the 
quarry,  125  n 

Wliether  organized,  ib. 

Whether  they  rile  from  feed,  ib. 

Were  once  fluid,  1 26  n 

Growing  like  plants,  125  n 

All  their  bafis,  earth,  \  26  n 

Their  criterion,  1 20  n 

Engraven,  how  finely  copied  on  glafs,  187, 
i88n 
Human,  its  menflruum,    203  p.  205,  249  p 
How  prevented,  205  p 

Whether  its    menflruum    be   contained  in 
urine,  ib. 

Whether  caufed  by  iron,  95  n 

Medicines  for  it,  107  p.  165  p.  249  p 

Sublimate  corrojiiie,  how  made,  309  p 

Its  nature,   and  ufes,  309,  3iop 

Succory,  virtues  of  its  native  fait,  24  p 

Sudorific,  an  innocent,  and  powerful  one,  1 3  3  p 
Sudorifics,  what,  and  how  they  aft,  29  p 

Sugar,  what,  100  p 

Whether  prejudicial  to  the  body,  100,  loi  p 
Its  medicinal  virtues,  loi  p 

Its  nature  hard  to  fettle,  ib. 

Sulphur,  foffil,  defined,  113.  264 — 268  p 

Species  thereof,  113,  1 14  &  n 

Fewel  of  fire,  327.  337 

Native,  what,  114  n 

Faftitious,  how  obtained,  ib. 

Of  what  made,  304 

Its  ufes  and  virtues,  1 14  n 

Its  vapour  caufes  fulFocation,  337 

Whether  fire  itfelf,  3 1 3 

Its  fume,  a  prefervative,  267 

Acid  thereof,  337.  266,  267  p 

Recompofed,  114.  274  p 

Its  flame,  what,  1 1 3 

Yellomj,  what,  214  &  n 

Suppofed  antidotal,  267  p 

Common,  whence  obtained,  114  fen 

Vi'-vum,  what,  and  where  found,  ib. 

Makes  metals  brittle,  268  p.  73  n 

Whence  known  to  abound  in  ores,         268 
Volatilizes  metals,  74  n 

Not  touched  by  acids,  267  p 

Hinders  quickfilver  from  being  gold,  loi  n 
Its  properties  and  charafteriftics,  264  p 

Neither  acid  nor  alcali,  ib. 

Allied  to  rofin,  ib. 

Whether  it  may  be  made  metalline,     265  p 
How  fublimed,  purified,  or  turned  to  flowers, 
264,  265  p 
Vol.  II. 


Which  bed,  the  native  or  purified,      265  p 
Whereof  it  confifts,  ib. 

Its  ufes  in  fermentation,  114  n.  117  p.  267  p' 
Its  fume,  how  it  becomes  poifonous,     337. 

264P.   267  p  . 
How  diflblved  in  fixed  alcali,  268  p 

Its  oil  per  deliquiurn,   how  made,  ib. 

How  rendered  foluble  in  water,  ih. 

Its  tinfture  refembling  that  of  gold,     269  p 
How  difcoverable  in  ores,  268  p 

How  diflblved  in  volatile  alcaiies,        269  p 
Its  virtues  and  ufes,  when  diflblved  by  al- 
caiies, 268,  269  p 
Its  tinfture  with  alcohol  how  made,    269  p 
How  made  into  a  Syrup,  270  p 
How  turned  into  baliams,                     271  p 
How  diflblved  in  exprefl'ed  oils,  ib. 
Diftilled  oils,                                       272  p 
With  what  oils  it  diflblves  the  beft,        271 , 
272  p 
How  diflblved  in  alcohol,          267  p.  269  p 
Virtues  of  its  folution  in  alcohol,         270  p 
Its  foap,  how  made,                               273  p 
No  extraordinary  internal  remedy,  ib. 
How  generated  from  oil  of  turpentine  and 
oil  of  vitriol,                                       274  p 
How  generated  from  oil  of  vitriol  and  al- 
cohol,                                      275. 376  p 
Its  magiftery,  how  made,              269,  270  p 
How  precipitated  in  folutions,      271,  272  p 
May  lie  latent  in  fofiils,                         270  p 
Of  metals,  what,                      loi  n.   I34n 
The  principle,  what,   its    nature,    genefis, 
i^c.                               158  n.  164,  165  n 
Procurable  from  various  matters,          165  n 
Whence,  in  metals,  ib. 
Obtained  from  cinnabar,  ib. 
Conceiving  heat,  tfr.  with  iron  filings    3  ;6 
By  what  abforbed  from  metals,            26S  p 
Fixing,  what,                                            1341 
Sun,  its  nature,                                            240  n 
According  to  Limery,  ib. 
What  according  to  Neivtoti,  ib. 
Its  manner  of  afting  on  terreftrial  bodies,  ib. 
Heat  how  occafioned  thereby,                 269 
Why  not  exhaufted,                               257  n 
Its  heat  rarely  deflroys  animals  or  vegeta- 
bles,                                                    261 
Its  force  different  in  different  places,      261, 

262 
Not  requifite  to  produce  the  intenfeft  fire; 

28f 

May  emit  no  fire,  281,  282 

Efl^efts  of  its  heat  upon  the  vegetable  king- 
dom, 9,  10  p 
Sutratar,  what,  571 
Sylvius^ &  febrifuge  fait,  what,                   2 1 1  p 
Syrup,  what,  1 1 7 
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TAclemus,  his  method  of  making  medi- 
cated ialt,  26,  27  p 
Tau/sy-Water,  its  virtue,  102  p 
larjo,  what,  1 84  n 
Tartar^  what,  533.  25  p 
Its  origin  and  produftion,  533.  139P 
Ey  what  wines   aiForded  in  greateft  plenty, 

533-  25  P 
How  formed  in  the  veffel,  25  p 

Which  the  belt,  25  p.  i  39  p 

Is  of  the  fame  colour  with  the  wine,      533. 

25  p.  139  p 
Into  what  refolvable,  533 

The  effeft  of  fermentation,  533,534.  1  ^S  P 
Not  volatile  in  water,  '39? 

To  encreafe  its  quantity  in  the  cafk,  25  p 
How  made  to  ferve  as  a  veffel,  '65  p 

DifEcult  of  folution  in  wine  and  water,  25  p. 

I39p.  165P 
How  refolved,  140,  141  p 

Its  water,  fpirit,  oil  and  fixed  alcali,  ib. 
Its  penetrating  nature  in  diftillacion,     1 40, 

HI  P 

Ufes  of  its  diflilled  oil,  141,  142  p 

Soluble  or  tartarized,  how  prepared,     164, 

165  p 

Its  virtues  and  ufes,  '^5  P 

An  excellent  menftruum,  ib. 

Its  tindure,  how  made,         •  168  p 

How  made  readily  diffolvable  in  water,  165  p 

Regenerated,  or  terra  foliata  tartari,  how 

prepared,  166,  167  p 

How  made  into  a  tinfture,  168  p 

Its  virtues  and  ufes,  168,  169  p 

A  cheap  fubftitute  for  it,  '  69  p 

How  calcined,  170,  171  p 

'Tartarum  Vitriolatum,  how  made,     262,263  p 

Its  virtues  and  ufes,  263  p 

7af.es,  the  chemical  doflrine  thereof,       341  p 

Tears  of  Trees,  how  beil  procurable,  i  39  n 

Tendons  (hrunk,  how  remedied,  95,96  p.  142  p 

Terra  foliata  tartari,  howprepared,  166,167  p 

Whence  the  name,  167  p 

Whence  it  yields  a  copious  oil,  ib. 

Tefls,  the  heft  earth  for  making  them,       308, 

475.482.  19  p 

Thanxis,  effefts  thereof,  272 

Therapeutics,  derived  from  chemiftry,  177 

Thermometers,  the  belt  made  of  mercury,     299 

Theriacum  'Nicandri,  what,  1 1 8 

Thunder,  whence,  271 .  404 

Tin,  its  chemical  charafter  explained,  68, 69  n 

Its  nature,  ib. 

Nearly  allied  to  filver,  98  n 

Its  fpecific  gravity,  70 

Why  prevented  by  water  from  melting,  289 

Its  foftnefe  and  duftility,  98  &  n 


Its  great  volatility,  98  &  n 

Its  effluvia  poifonous,  98  n. 

Its  calx  reducible,  99  n 

Some  parcels  approach  to  filver  more  than 

others,  jb. 

Its  difference  from  lead,  ib. 

Of  difficult  folution  in  acids,  unlefs  calcined, 

98  &  n 

Its  medicinal  virtues,  100  n 

How  to  be  calcined,  98  n 

A  fpecific  for  the  epilepfy  and  hyfteric  fits, 

'   _  _  100  n 

Its  elafticity  and  found,  98  &  n 

Where  found,  99  &  n.   100 

Gave  the  name  to  Britain,  99  n.  100 

Its  ore,  how  wrought,  99,  100  n 

How  feparated,  ib. 

How   calcined,  diiTolved   and   cryftallized, 

300,  301  p 

Tincal,  or  Tincar,  what,  1 09  n 

Tinliures,  how  made  from  refinous  vegetables, 

142 — 148P 

Which  made  with  alcohol,  and  which  with 

alcohol  and  fixed  alcali,      142,  i^c.  p. 

144,  I45P 

Their  red  colour,  whence,  145  p 

Of  vegetables,  what  they  contain,        143  p 

Their  virtues,  ib. 

Refinous,  how  precipitated  into  rofin,  150  p 

From  metals,  what,  268,  269  p 

Sulphurous,  their  virtues  and  ufes,  ib. 

Tin-Glafs,  what,  13211 

Tinning,  what,  lOO  n 

Topaz,  what,  1 24  n 

Terrifying  of  Ore,  explained  76  n 

Tranfmutation  of  metals,  whether  at  all  real, 

103 
Shewn  to  be  poflible,  1 02  n 

Direftions  how  to  proceed  therein,  ib. 

Trees,  their  manner  of  growth  inquired  into, 
136,  137,  !38n 
Their  bleeding,  1 39  &  n 

How  belt  tapped  for  their  liquor,  '39" 

EfFefts  of  their  effluvia,  1 1  p 

How  defended  in  cold  feafons  and  climates, 

580 

When  faid  to  grow  old,  Tb. 

When  bell  fitted  for  timber,  ^9  p 

Tripoli,  its  ufes,  187  n 

Trituration,  its  force  in  effefting  folutions,  502 

Its  great  effefts  in  cheniiltry,  t;o2  &  n 

Tubal-Cain,  the  fame  with  Vulcan,  1 2  &  n 

Turf,  its  kinds,  367 

The  Dutch,  its  peculiarities,  9  n 

Turpentine,  its  analyfis,  93, 94  p 

Pills,  what,  146  n 

Turpethum  minerale,  how  made,  310,311  p 

Its  nature,  virtues  and  ufes,         311,  312  p 

Tutenag,  what,  '  3  3  ''■ 

V. 
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VAlentine    (Bafil)    his   hiftory,  writings, 
opinions  and  difcoveries,  3;  &  4 

Firfl:  applied  chemiltiy  to  medicine,       35  n 
Valetudinarians,     an     excellent    remedy    for 
tliem,  30  p 

Vapours,     as    different    as    tlie    climate    and 
foil,  415,  416  &  417  n 

Vegetables,  what,  66  n.    134 

Their  diftinguifhing  characSter,  168 

How  fed  by  the  earth,  1 28  n 

Their  nourifliment,  what,  1 36  n 

Diftinguilhed  from  foifils  and  animals,  1 34 
How  nearly  analogous  to  animals,      1 34  n. 

•5' 

Their  wounds  to  be    treated   as  thole  of 

animals,  134,  135  n 

Whether    they     always    grow    from    the 

earth,  '35  i 

Whence  they  grow  upwards,  ,  143,  144  n 
Their  vafcular  ftrufture  proved,  135  n.  4  p 
Matter  of  their  vtffels,  135 

Their  abforbing  veflels,  1 35  &  n.  4  p 

Office  of  their  roots,  '34^.   136.  4p 

Their  fap,  of  what  compofed,  137,  140 
How  railed,  135,  136.  4p 

Progrefs  and  preparation  thereof,  1 40 

Have  a  kind  of  refpiration,  ib.  4  p 

Have  their  atmofphere,  \  i  p 

Confill    of    circulating    veflels    and     air- 

veflels,  1 40.  4  p 

Circulation,    if  at  all,  whence  efteded  in 

them,  135,  136  n.  4p 

Whether  they  are  fed  by  the  bark,  wood, 

or  pith,  13611 

To  retard  their  bloflbming  and  bear- 
ing, _  137  n 
Their  manner  of  growth  enquired  into, 
136,  137,  i38n._  4p 
Their  manner  of  generation  explained, 
141,  142  n 
Their  leaves,  1 40 

Office  and  importance  thereof,  th. 

Juices  thereof,  ib. 

Various  kinds  thereof,  5  p 

Their  chyle,  how  elaborated,  140 

Their  fruit,  342 

Their  feed,  142^143  n 

Their  manner  of  growth,  '43  '^ 

Their  bark,  what,  138  n 

Ufes  thereof,  '37  n 

Their  digeflion,  how  performed,  140 

Their  blood,  or  peculiar  juices,  146.  5p 
How    diftinguifliable    by    chemical     ana- 

lyfis,  146  &  n 

Their  popular  divilion,  '47  n 

How  claflTed  by  botanifts,  ib. 

Have'  excretory  dufts,  5  p 


DifFerent  juices  in  the  diiferent  parts  there- 
of, 6  p 
Have  difl"erent  juices  at  diiferent  times,  7  p 
In  what  their  difference  confifts,  23  p 
Differ  in  their  odours  and  taftes,  6  p 
'  At  firll  abound  into  watery  fallne  juices, 

7P 
Their  peculiar  virtues,  whence,  146 

Into  what  parts  refolvable,  146  n,  i7on 
Fewel  of  fire,  301 

Procefs  of  ignition  in  them,  301 

Their  water,  whether  the  fewel  of  fire, 
303,  304 
Their  native  fpirits,  whether  the  fewel  of 

fire,  304 

Their  volatile  and  falls,  whether  the  fewel 

of  fire,  305 

Their  oil  the  fewel  of  fire,  306,  31 1 

Putrefied,  take  fire,  311,  312 

Their  fpecific  virtues,  how  exalted,  56  p 
Have  valves  in  their  vefTels,  4  p 

Their  receptacles,  j  p 

Their  fcent  and  tafle,  whence,  11  p 

Their  native  fpirit  fmall  in  quantity,     1  o  p 

What  and  where  lodged,  10  p 

The  vapour,  or  water    they  fpontaneoufiy 

exhale  in  the  fummer,  ' '  P 

Their  native  fpirits  or  fragrant  vi'aters,  how 

procurable  to  advantage,  9,  i  o  p 

How  affefted  by  the  fummer's  fun,     7  p. 

"  P 
A  catalogue  of  thofe  fitteft  to  afford  fimple 
waters,  1 2  p 

The  aromatic,  which,  1  2  p 

Whether  the  taftelefs  and  inodorous  may  be 
medicinal,  1 1  p 

Compofition  of  their  aromatic  fimple  wa- 
ters, 9,  10  p 
Their  fpecific  virtues  whence,  i  o  p  - 
What  they  lofe  by  exficcation,                1 1  p 
What  they  part  with  in  diftillation,  ib. 
Their  effluvia,  what,                                  ih. 
Reducible  to  oil  by  coftion,                    14  p 
The  utmoft  e&£l  -of  boiling  water  there- 
on,                                                         14  p 
The  tendereft,  whence  undeftroyed   by  the 
fun,  rain,  &c.                                        20  p 
How  reducible  to  white  infipid  afhes,   1 8, 

19  p 
Saline  afhes,  21  p 

Of  what  parts  they   eonllfu    after  decofli- 
on,  16  p 

Kow  affefted  by  long  keeping,  20  p 

Naturally  contain  no  fixed  fait,  37  p 

The  more   volatile,  the  lefs   they  yield  of 
fixed  fait,  2z  p 

Their  fait  and  oil,  how  united,  21  p 

Their  falts,  how  naturally  exifting   there- 
in, ?-3.24P 
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Vegetables,  their  native  or  eflential  falts,  how 
procured,  23,  24  p 

Their  feveral  fpecies  of  falts,  24  p 

When  they  abound  in  fait,  and  when  in 
•    oil,  '  59  P 

How  made  to  afford  a  large  quantity  of 
fait,  _  26  p 

Their  decoftions,  what,  47  p 

The  vapour  of  their  decoiSions  what;  47  p. 

56  p 
The  fcent  of  their  oil,  58  p 

When  faid  to  fleep,  58,  59  p 

The     fun's    aftion     upon     the    aromatic 
tribe,  78  p 

Method  of  refolving  them,        84,  85,  86  p 
Their  acid  fpirit  reducible  to  water,     85  p. 

87  p 

Whence  red,  86  p 

In    what   manner    they    contain    oil   and 

acid,  85  p 

The  virtues  of  their  acid  fpirits,  what  and 

whence,  ^7  P 

Their  acid  fmall  in  quantity,  ib. 

Their  native  oils,  how  cleanfed,     85,  86  p 

Their    empyreumatic    oils,  how  cleanfed, 

86  p 
Alcaline,  how  analyfed,  88,  89  p 

Approach  the    nature    of    animal  fub- 
jefts,  89,  90  p 

Afford   alcaline    fait    without  putrefac- 
tion, 90  p 
Their  oils  and  falts,  how  purified,     89  p 
Afford   no  inflammable   fpirit  without  fer- 
mentation,               103,  104,  105,  106  p 
Claffed  with  regard  to  fermentation,   106. 
108  p 
The  requifites   to  their  fermentation,   109, 
I14P 
To   be  treated  as   malt  for  brewing,   109, 
1 10  p 
How  fitted  for  brewing,               109,  1 1 1  p 
The  general  method  of  committing  them 
to  fermentation,                         1 1 1 ,  1 1 2  p 
Ey  putrefaftion  made  animal,      181,  182  p 
Putrefied,  how  analifed,                        181  p 
All  fubjeft  to  putrcfadion,       1 80  p.   1 82  p 
Reducible  by  putrefa<ftion  to  the  fame  com- 
mon nature,                              181  p.    l82p 
^^j-^/«//i)«  explain'd,                135,  136,  137  n 
Chemical,  what,                  249,  250,  251  p 
Venereal  Di/eafe,  its  rife,                         36.  40  n 
How  cured  by  Carfus,  36 
How  cured  by  Paracelfus,                        40  n 
Medicines  for  it,                       1 47  p.  3 1 1  p 
Venery,  the  appetite,  how  deftroyed,       241  p 
Verdlg'-eafe,  what,               93  "■   137  p.  286  p 
Its  fine  emetic  quality,                             92  n 
DiftiUed,  what,                                       ^38? 
A  pigment,                                                   ib. 
A  fitong  attraflive  of  the  acid  of  vinegar, 
138,  139  P 


Alters  not  the  nature  of  vinegar,         1 39  p 

Its  virtues  and  ufes,  138  P-  302  p 

Vermilion  for  ■painting,  how  prepared,     I79.n 

Vejfels,  chemical,  what,  rgo 

Their  kinds,  j8i 

Metalline,  their  inconveniences,     581,582 

Of  what  beft  made,  581 

Wooden,  their  ufe,  ib. 

Earthen,  when  to  be  chofe,  582 

Which  the  bell,  ib. 

Ofglafs,  their  excellence  and  ufes,         581  ■ 

How  chofe,  581,  582 

Their  imperfeftion,  r8i 

Their  figure  to  vary  as  their  ufes,  582,  583 

Reafons  of  the  diverfity  of  their  figure,     ib. 

Reducible  to  two  kinds,  582,  583 

Vibration,  whether  the  caufe  of  heat,         .296 

Villette\  Speculum,  its  powei",  267 

Compared  with  7/chirnhaufe's,  278 

Of  what  made,  267 

Its  figure,  ih. 

Diameter  of  its  focus,  ib. 

Its  convenience.s  and  inconveniences,-  268, 

269 

Its  effefts,  267 

Vinegar,  what,   and  wiience,     106  p.   129  p. 

132  p 
Its  origin  and  produftion,  1 30  p 

How  made  in  France,  i  30,  I  3  I  p 

Its  fubjefls,  130  P 

An  artificial  thing,  i  29  p 

Differs  from  native  acids,  135  p 

Beft  made  from  generous  wines,  130,  13  1  p 
Is  not  corrupted  win«,  '3'  P 

Depofits  a  fiponaceous  matter  in  the  ma- 
king, ib. 
Its  rape,  how  to  be  cleanfed,                     ib. 
The  better  for  ufe,  ib. 
Its  containing  vefiels  die  better  for  ufe,     ib. 
May  be  advantageoufly  prepared  from  malt- 
liquors,                                       131,  132  p 
How  improved  bv  fpice,                        i  34  p 
Its  nature,  properties,  medicinal  virtues,  and 
ufes,                                             132,  133  p 
Its  virtues,  whence,                                '33  P 
Contains  an  inflammable  fpirit,             134  p 
The  tartar  cf  the  wine,                     132P 
A  fluid  tartar,  ih. 
Its  power  as  a  menftruum,                       547 
How   procurable   from    balfanis,    92,    95;, 

94  P 
Of  balfams,    and  balfamic  woods,  its  vir- 
tue, c,y  p 

What  it  affords  in  diftillntion,  and  in  what 
order,         _  134,  13,^  p 

Whether  it  yield  an  ardent  fpirit  by  diftil- 
lation,  134,  135  p 

Liquifies  the  animal  juices,  '33  P 

How  analyfed  or-  diililled,  134,  I3(;  p 

Virtues  and  ufes  0/  its  fpirit,  1 36  p 

Vine- 
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Vivegar,  its  fpirit  a  great  antidote,  '33  P 

Ufes  of  its  reftified  fpirit,  '37  P 

Diftilled,  how  rc6lified,  ib. 

Affefted  differently  from  wine  by  redifi- 
cation,  ib. 

How     reftified    from    metals    or    verdi- 
greafe,  137,  138  p 

Reftified  from  verdigreafe,  its  virtue,   138, 

139  P 

Its  rob  or  extraft,  134,  135  p 

AiFords  a  ftrong  fixed  alcali,  '  35  P 

Virtues  thereof,  '  36  p 

Aftbrds    an   inflammable    liquor,     diftilled 
from  lead,  ib. 

A  more  elaborate  produftion   than  wine, 
129P 
Impaired    by    boiling    with    animal    fub- 
ftances,  1  37  p 

Its  proportion  of  acid  fait,  167  p 

Thins  the  blood,  237  p 

Natural,  of  the  plant,  what,  57  p 

Of  the  philofophers,  what,  547 

Vitrijicatioti  of  Gold,  74  n 

Vitriol,  what,  129.    i3on 

Of  two  kinds,  130  n 

.  Natii'e,  of  two  kinds,  129 

Whence  obtained,  130  &  n.  277  p 

Always  found  with  copper,  91  n 

Where  found,  130  n 

Its  diverfity  of  colour,,  whence,  131  n 

Roman,  how  procured,  130,  131  n 

Green,  how  made,,  131  n 

White,    '  I  30  &  n 

Its  component  parts, ,  1 3 1  n.   3 1 9  p 

Its  calcination,  3'^  P 

Its  analyfis  and  recompofition,     130.   318, 
319P 
Its  acid,  what,  1 29 

Artificial,,  made    from    all    kinds   of  me- 
tals, 129,    130 
Its  ufes,  131  n 
Vitriols  of  metals,  how  gained,           277  p 
Of  iron,  its  virtues  and  ufes,       277,  278  p 
Its  fpirit,   oil,  and  colcothar,    how  procu- 
red,                                            318,  3igp 
TJIcers,  Joul,  how  cleanfed   and  cured,    138P 
27!,  272  p 
Ult>-aKiinne,  what,  and  how  made,  133  n 
Uni-ver/al  Medicine,  when  lirfl:  pretended,  to, 
'6,  17"-  33-  36 
Unknown  to  the  ancients,  16  n 
The  notion  probably  derived  from  Geher,  26 
Whether  known  to  Paracelfus,  16  n.  41  n. 

45 

Van  Helmont,  45  &  n 

Probably  not  to  any,  45  n 

>'«/«////■(;',  the  notion  thereof  in  chemiftry,  7411 

See  Fixednefs. 
Volatilization,  effefted  by  air,  407 

Votnit,  fttdden  one,  302  p 


Vomiting,  remedies  againft  it,  49  p 

Urinal,  what,  584 

Urine,  its  nature  and  contents,        189,  190  p 

Morbid,  differs  from  the  healthy,        193  p 

Affords  nothing  acid  nor  alcaline  by  diftil- 

lation,  192  p 

Its  analyfis,  191,  192  p 

Contains  no  inflammable  fpirit,  192  p 

The  fharpeft  falts  of  the  body,  '9'? 

How  to  be  regarded  and  judged  of  as  a 

fign,  193,  194  p.  201  p 

Its  rob  diftilTed  with  fand,  194,  195  p 


Contains  fea-falt. 


191  p.   195  p 


Turned  alcaline  by  being  diililled  with  fixed 
alcali,  igj,  196  p 

Diftilled   with  quick-lime,  what  it  yields, 
197  p 
Its  fiery  fpirit,  when  diftilled  from  quick- 
lime, ib. 
Its  medicinal  ufes,                         197,  198  p 
Cryftallized,                                   198,  igop 
Its  eflential  fait,  how  obtained, .  ib. 
Nature  thereof,                                          ib. 
How  digefted,                                           2ai  p 
Turned  alcaline  by  digeftion, .                   ib. 
Its  fuppreffion,  where  mortal,  ib. 
Digefted,  its  analyfis,                    203,  204  p 
Its  ufe  in  fcouring  and  dying,               201  p 
Shewn  to   be  naturally  neither  acid  nor  al- 
caline,      .                                190,   1 9.1  p 
In  what  time  perfefted  in  the  body,     190  p 
Apt  to   putrefy,     or  turn  alcaline    in  the 
body,                                                   191  p 
Uterine  Medicines,        67  p.    76  p.    80  p.    145  p 
Vulcan,  or  'i  ubal  Cain,  the  inventor  of  che- 
miftry,                           12  &  n.   13,  i4n 

W. 

ART'S,  how  taken  away,  38  P 

Water  defined,  437.  465 

Enters  the  compofition  of  all  bodies,      87  p 
Prelent  in  air,  399.  403.  436 

Forms  the  greateflpart  of  common  air,  400 
Whether  a  principle,  '34" 

Turned  to  ice  at  great  .heights^-  404 

Caufes  of  its  afcent,  405 

Why  hard  to  be  known,  436 

Whether  convertible  into  air,  436  n 

Contained  largely  in  bodies,  436  &  n.  446  n. 
466.  87  p 
Impoflible  to  obtain  it  pure,  437 

Its  peculiar  weight  difficult  to  find,  ,       439 
Well-water,  what  and  whence,,  ib, . 

Which  the  wholefomeft,  440  n 

Which  the  pureft,  520 

How  to  difcover  its  purity,         440  n-.  465 
Sea-water,  how  made  fweet,  440  n 

Its  fluidity,  what,  "  441 

Depends  on  fire,  320  n.  441 

Water, 
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442 
ib. 


Water,  its  fluidity  invariable, 
Smallnefs  of  its  particles. 
Its  penetrability,  442  &  n 

Its  particles  made  finer  by  cold,  444 

Enlarged  by  fire,  ib. 

Always  in  motion,  ib. 

Its  particles  immutable,  ib. 

Inflexible.  445 

Incompreflible,  ib. 

Its  fimplicity,  446 

Whence  held  the  feminal  principle  of  all 

things,  446  &  n 

Of  the  riiofaic  creation,  what,  446  n 

Its  mildnefs,  447 

Warm  water,  an  excellent  anodyne,       448 
Is  a  folvent,  448,  449 

The  proportion  requifite  to   diflblve  falts, 
450,  451 
Diflblves  not  all  metallic  falts,  452 

©iflb'lvgs  alcohol  and  fermented  oils,     452, 

453 

Saturated    with   fait,    dilTolves    not    alco' 

hoi,  452 

Diflblves  faponaceous  bodies,         453.  516 

Attenuated  oils,  ib.    ib. 

'       Air,  _  454 

Saline  bodies,  516,  517 

Terrefl;ria'l  bodies,  454 

Even  gold,  ib. 

Not  an  univerfal  folvent,  ib. 

Infinuates  into  the  pores  of -bodies,  ib. 

Increafes  the  weight  and  bulk  of  bodies,  455 

Concretes  with  faline  bodies,  ib. 

With  fulphur,  455,  456 

With  terreftrial  bodies,  456 

With  the  folid  parts  of  animals,  456,  457 

With  oils  and  alcohol,  457 

The  vehicle  of  nutritious  particles,   1 36  n. 

457,  45S.  466 

Metallic  water,  what,  457 

Repels  unftuous  bodies,  458 

Repelled  by  folids,  zb. 

Xinds  thereof,  ib. 

The  univerfal  nutriment,  447 

The  pureft,  how  obtainable,  460,  461,  462 

Marks  of  pure  dillilied  water,       461,  462 

A  cement,    in  Hicking  the  parts  of  bodies 

together,  457 

DifFufed  through  feveral  bodies,  ib. 

Conftitutes  a  large  part  of  the  aliment  of 

animals  and  vegetables,  ib. 

Why  called  the  univerfal  wine,  458 

Preferved  by  fpirit  of  vitriol,  459 

Putrefied,  recovered  by  boiling,  ib. 

Growing  fweet    again    after   putrefaftion, 

463  &  n 

Confiderably  difi^erent  in  weight,    464,  465 

Its  efl^ec^s  on  the  body,  466 

On  vegetables,  ib. 

Iti  life  univerfal,  ib. 


The  grand  inftrament  of  fermentation  and 
putrefaflion,  467 

Its  hot  vapour  very  powerful,    .      467,  468 
Expanded  by  freezing,  468,  469  &  n 

Contains    fomething    m.ore    fubtile     than 
air,  470 

Its  waves,  what,  and  how  produced,       ib. 
Whether  convertible  into  earth,       471  &  n 
Confider'd  as  a  menftruum,    512,  513,  514 
Floating  in  the   air  may  ad    as  a  men- 
ftruum, 520 
The  vehicle  of  earth,                            127  n 
Whether  an  infipid  fait,                         '34  n 
Whether  the  nutriment  of  plants,         136  n 
Why  it  quenches  fire,                                289 
Why  it  prevents  tin  from  melting,  ib. 
It  heightens  the  force  of  fire,                   303 
Boiling,  its  rarifaflion,                              235 
Odoriferous  and   medicinal,  how  and  from 
what  vegetables    beft    procured,  9  p. 
12  p 
How  preferved,                                    1 1  p 
Not  pure,                                          9,  10  p 
How  diftilled  vulgarly,                 43,  44  p 
How  from  fermented  vegetables, 48 — 55  p 
Their  virtues,  excellence,    and  ufes,  48 

—51  P 
How  improved  by  Cohobation,  48  p 

Whence  their  tafte  and  fcent,  47  p 

How  obtainable  to  beft  advantage,      9  p 
Their  ufes,  9 — 1 1  p 

Vomitive,  whence,  4^  p 

Water-Poife,  that  of  Dr.  Hook,  440  n 

Waves  of  Water,  what,  470 

Wax,  what,  97  p 

How  procured,  140  n 

How  analyfed,  98  p 

A  kind  of  camphire,  ib. 

Peculiarities  of  its  oil  and  butter,    98,  gg.p 
Weight  of  Bodies   correfponds  to  their  reali- 
ty, 101  n 
Relative,  uncertain,  219 
Winds,  the  great  neceffity  thereof,               441 
Their  efFeits  on  the  air,                          ,  418 
Wines,  what,  and  whence  procurable,   106  p, 
1 14  p.   198,  199  p 
Their  phyfical  properties,           1 14 — i  \  7  p 
The  procefs  in  making  them,     112,  1 1 3  p 
How  made  from  meal  and  malt,  120,  121  p 
How   made   ftrong    by    ftanding   on    the 
lees,                                                   'HP 
Retain  not  the  tafte  of  the  fubjefls,  whence 
they  were  made,                                 ' '  ?  P 
What  they  contain,                                116  p 
When  moft  difpofed  to  fret  in  the  calk,  1 17  p 
How  to  be  treated  for  diftillation,        1 18  p 
Afford  different  liquors  at  different  tinges  of 
the  diftillation,                                    '  '9  P 
How  made  into  vinegar,             1 29 — 1 35  p 
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Wood,  whence  its  durability,  corruption,  &c. 

74  P 

Subjeft  to  tAvo  kinds  of  rottennefs,        ib. 

How  affefted  by  the  worm,  ib. 

How  affefted  by  time,  ib. 

Which  beft  to  diftill  for  oil,  ib. 

The  leaft  oily,  the  lighteft,  ib. 

Wounds,  how  healed  to  advantage,  96  p 

Without  fuppuration  or  cicatrix,  ib. 

Worms,  remedies  againll  them,       81  p.  102  p. 

225  p.  264 p.  278  p.  307  p 

Wormmjood-Water,  its  virtue,  49  p 


YEAST,  what. 
Talk.     See  Eggs. 


eJ2,n3p 


ZJfer,  what, 
Zink,  what. 
Gives  a  gold  colour  to  copper. 
Purifies  tin, 
Zozimus  Panofolitanus,  his  hiftory  and  wri 
tings,  7  &  a 

ZythufH,  what,  '99** 


ii6n 

133  &n 

93  n 

133  n 


THE    END. 
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